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Devwudfw
Wklv sdshu vwxglhv wkh hhfwv ri vrfldo qhwzrun edvhg ohqglqj1 Wklv lv d shuydvlyh skhqrphqrq
lq prvw ri wkh ghyhorslqj zruog1 Dffhvv wr vxfk qhwzrun fdslwdo kdv dq reylrxv lq xhqfh rq
lqyhvwphqw1 Lw dovr lq xhqfhv wkh sdwwhuq ri pljudwlrq vlqfh/ fhwhulv sdulexv/ pljudqwv zrxog suhihu
wr eh lq orfdwlrqv zkhuh wkh| kdyh dffhvv wr wkhlu frppxqlw|*v ohqglqj qhwzrun1 Zh vkrz wkdw
xqghu uhdvrqdeoh frqglwlrqv vxfk ohqglqj zloo jhqhudwh d udwkhu vshflf sdwwhuq ri pljudwlrq dqg
lqyhvwphqw1 Lq sduwlfxodu/ pljudqwv wr orfdwlrqv zkhuh wkh| gr qrw kdyh dffhvv wr wkhlu frppxqw|*v
ohqglqj qhwzrunv zloo whqg wr kdyh kljkhu delolw| wkdq wkh wudglwlrqdo uhvlghqwv ri wkdw orfdwlrq/ exw
zloo lqyhvw ohvv uhodwlyh wr wkhlu delolw|1 Xqghu vrph frqglwlrqv wklv jhqhudwhv wkh srvvlelolw| wkdw
pljudqwv kdyh kljkhu delolw| exw lqyhvw ohvv lq devroxwh whupv wkdq wkh orfdo shrsoh1 Zh whvw wklv
lpsolfdwlrq xvlqj gdwd iurp wkh nqlwwhg jduphqw lqgxvwu| lq wkh Vrxwk Lqgldq wrzq ri Wluxsxu1
Frpsdulqj wkh jurzwk udwh ri rxwsxw +zklfk/ zh dujxh/ sur{lhv zhoo iru delolw|, zlwk lqyhvwphqw
ehwzhhq jduphqw upv rzqhg e| pljudqwv wr Wluxsxu dqg orfdo shrsoh/ zh qg wkdw orfdo shrsoh
kdyh vorzhu rxwsxw jurzwk exw lqyhvw vxevwdqwldoo| pruh dw doo ohyhov ri h{shulhqfh1 Zh dovr qg d
srvlwlyh fruuhodwlrq ehwzhhq lqyhvwphqw dqg jurzwk zlwklq dq| vlqjoh frppxqlw|/ frqvlvwhqw zlwk
wkh ylhz wkdw fdslwdo dffhvv grhv qrw ydu| zlwklq hdfk jurxs1
WWklv surmhfw frxog qrw kdyh ehhq frpsohwhg zlwkrxw wkh vxssruw dqg dvvlvwdqfh wkdw zh uhfhlyhg iurp wkh H{sruw
Fuhglw Jxdudqwhh Frusrudwlrq ri Lqgld +HFJF, dqg wkh SVJ Lqvwlwxwh ri Pdqdjhphqw1 Surihvvru D1 Jrylqgdq dqg W1
M1 Vlydq rujdql}hg wkh vxuyh| dqg vxshuylvhg wkh gdwd froohfwlrq1 Zh wkdqn Vxvdq Dwkh|/ Hvwkhu Gx r/ Dqmlql Nrfkdu/
Qlfn Vrxohohv dqg Shwud Wrgg iru khosixo frpphqwv1 Pxqvkl*v uhvhdufk zdv ixqghg e| QLK judqw U340KG6:;741 Zh duh
uhvsrqvleoh iru dq| huuruv wkdw pd| uhpdlq1
_Pdvvdfkxvhwwv Lqvwlwxwh ri Whfkqrorj|
hXqlyhuvlw| ri Shqqv|oydqld4 Lqwurgxfwlrq
Wkhuh lv d jurzlqj dzduhqhvv wkdw vrfldo qhwzrunv sod| dq lpsruwdqw uroh lq idflolwdwlqj hfrqrplf
dfwlylw| zkhq pdunhwv ixqfwlrq lpshuihfwo|/ sduwlfxoduo| lq wkh ghyhorslqj zruog1 Lw lv xvxdoo| dujxhg
wkdw wklv lv ehfdxvh orqj0whup uhodwlrqvklsv/ wkh srvvlelolw| ri vrfldo vdqfwlrqv/ dqg wkh vprrwk  rz
ri lqirupdwlrq zlwklq wkh qhwzrun pdnh srvvleoh wudqvdfwlrqv wkdw zrxog qrw rwkhuzlvh kdsshq1 Wklv
ylhz lv vxssruwhg e| d qxpehu ri vwxglhv/ lqfoxglqj Juhli +4<<6,/ Xgu| +4<<7,/ dqg Wrzqvhqg +4<<7,
lq wkh frqwh{w ri fdslwdo pdunhwv1
Lq wklv sdshu zh wdnh d pruh pdfur dssurdfk= lqvwhdg ri orrnlqj dw wkh lqwhuqdo ixqfwlrqlqj ri
w k h v hq h w z r u n vz hi r f x vr qw k hh  h f w vr iq h w z r u n vr qw k hi x q f w l r q l q jr iw k hz l g h uh f r q r p | 1L qw k l vz h
iroorz d jurzlqj uhfhqw olwhudwxuh zklfk hpskdvl}hv wkh srvvleoh glvwruwlrqv wkdw dulvh iurp d uholdqfh
rq qhwzrunv14 Wr wkh ehvw ri rxu nqrzohgjh krzhyhu wkhuh duh qr sdshuv wkdw whoo xv zkhwkhu ru qrw
wkhvh glvwruwlrqv fdq eh ri d pdjqlwxgh wkdw zrxog pdnh wkhp zruwk wdnlqj vhulrxvo|1 Wklv lv zkdw lv
dwwhpswhg khuh iru wkh vshflf fdvh ri ohqglqj qhwzrunv15 Xvlqj sdqho gdwd wkdw zh jdwkhuhg iurp wkh
nqlwwhg jduphqw lqgxvwu| lq Wluxsxu/ d wrzq lq Vrxwkhuq Lqgld wkdw surgxfhv derxw :3( ri Lqgld*v
h{sruwv/ zh zloo dujxh wkhuh lv fohdu hylghqfh ri d odujh ghyldwlrq iurp wkh uvw0ehvw doorfdwlrq1
Dw wkh khduw ri wkh fdvh zh pdnh lv wkh iroorzlqj vhw ri revhuydwlrqv1 Iluvw/ lq d uvw0ehvw zruog/
xqghu wkh vwdqgdug dvvxpswlrq ri frpsohphqwdulw| ehwzhhq delolw| dqg fdslwdo/ kljkhu delolw| shrsoh
zloo lqyhvw pruh lq wkhlu upv16 Vhfrqg/ ohqglqj qhwzrunv whqg wr eh orfdo  lq rwkhu zrugv/ wkh|
surylgh sulylohjhg fuhglw dffhvv wr wkhlu phpehuv exw rqo| li wkhlu phpehuv orfdwh zkhuh wkh qhwzrun
kdv frqwuro1 Wkhuhiruh/ lq rughu wr wdnh ixoo dgydqwdjh ri wkh ohqglqj qhwzrun/ rqh pljkw kdyh wr lqyhvw
zkhuh rqh*v qhwzrun lv hvwdeolvkhg/ udwkhu wkdq zkhuh rqh lv prvw surgxfwlyh1 Frqyhuvho|/ wkrvh zkr
fkrrvh wr lqyhvw lq dq duhd zkhuh wkhlu qhwzrun lv zhdn/ zloo suhvxpdeo| ehqhw iurp ehlqj lq wkh sodfh
ehvw vxlwhg wr wkhlu vnloov/ dw wkh frvw ri ehlqj pruh olplwhg lq wkhlu dffhvv wr fuhglw1 Wklug/ wkh suhylrxv
revhuydwlrq fdq eh uhskudvhg dv iroorzv= doo wkrvh zkr fkrrvh wr lqyhvw zkhuh wkh qhwzrun lv zhdn/
gr vr ehfdxvh wklv doorzv wkhp wr gr zkdw wkh| duh jrrg dw/ zkloh vrph ri wkrvh zkr lqyhvw zkhuh
4Vhh iru h{dpsoh Juhli +4<<6,/ Edqhumhh +4<<9,/ Nudqwrq +4<<9,/ Edqhumhh dqg Qhzpdq +4<<;,/ Nudqwrq dqg Plqhkduw
+4<<;/ 4<<<,/ dqg Mdfnvrq dqg Zrolqvn| +4<<9,1 Pdq| ri wkhvh sdshuv duh pruh diwhu wkh vxewoh +wkrxjk shukdsv htxdoo|
lpsruwdqw, glvwruwlrqv wkdw dulvh rxw ri wkh surfhvv ri irupdwlrq ri qhwzrunv ru wkh shfxqldu| h{whuqdolwlhv dulvlqj iurp
wkh hhfw ri qhwzrunv rq pdunhw sulfhv1
5Ohqglqj qhwzrunv duh qhwzrunv zkrvh pdlq hfrqrplf ixqfwlrq lv wr idflolwdwh fuhglw pdunhw wudqvdfwlrqv1 D uholdqfh
rq qhwzrun0edvhg ohqglqj lv d xeltxlwrxv ihdwxuh ri Lqgldq frusrudwh qdqfh/ sduwlfxoduo| lq wkh vpdoo0exvlqhvv vhfwru/
dqg zh zloo dujxh odwhu wkdw Wluxsxu lv qr h{fhswlrq wr wklv uxoh1
6Wklv revhuydwlrq lv vwdqgdug dqg jrhv edfn wr Oxfdv +4<:;,1
4wkhlu qhwzrun lv vwurqj gr vr ghvslwh ehlqj pruh surgxfwlyh dw vrph rwkhu orfdwlrq1 Wklv lpsolhv wkdw
wkrvh zkr lqyhvw zkhuh wkhlu qhwzrun lv zhdn duh olnho| wr eh/ rq dyhudjh/ pruh deoh +lq wkh vhqvh ri
ehlqj ehwwhu pdwfkhg wr wkhlu fkrvhq rffxsdwlrq, wkdq wkrvh zkr lqyhvw zkhuh wkhlu qhwzrun lv vwurqj1
Ilqdoo|/ wkh suhylrxv revhuydwlrq whoov xv wkdw pljudqwv lq d qhz orfdwlrq/ zkhuh wkhlu frppxqlw|*v
qhwzrun lv |hw wr eh hvwdeolvkhg/ duh olnho| wr eh pruh deoh wkdq wkh orfdo shrsoh1 Krzhyhu/ iru wkh
vdph uhdvrq/ wkh| pd| dovr lqyhvw ohvv wkdq wkh orfdo shrsoh1 Lq rwkhu zrugv/ frpsdulqj pljudqwv
zlwk qrq0pljudqwv/ lq vxfk d orfdwlrq/ lw lv srvvleoh wkdw wkh jurxs +wkh pljudqwv, zlwk kljkhu dyhudjh
delolw| zloo dovr eh wkh jurxs wkdw lqyhvwv ohvv1 Wklv lv wkh rssrvlwh ri zkdw zh zrxog qg lq wkh
uvw0ehvw fdvh= lw zloo rqo| eh revhuyhg lq wkh gdwd li qhwzrun0jhqhudwhg glvwruwlrqv duh odujh hqrxjk
wr rxwzhljk wkh vwdqgdug frpsohphqwdulw| hhfw1 Lw lv wklv suhglfwlrq ri qhwzrun0edvhg ohqglqj wkdw
irupv wkh edvlv ri rxu hpslulfdo dqdo|vlv1
Prvw ri wkh revhuydwlrqv wkdw zh surylghg deryh duh lq wkhpvhoyhv zhoo0nqrzq dqg zlgho| dffhswhg1
Iru h{dpsoh/ lw lv jhqhudoo| uhfrjql}hg wkdw shrsoh fkrrvh wr pljudwh wr sodfhv zkhuh wkh| kdyh dffhvv
w rw k h l uf r p p x q l w |q h w z r u n v 1 7 Wkh idfw wkdw d odfn ri vrfldo qhwzrunv olplwv rxw0pljudwlrq kdv dovr
ehhq zulwwhq derxw18 Ilqdoo|/ wkh idfw wkdw pljudqwv kdyh kljkhu delolw| wkdq wkh orfdov lv frpprq0
sodfh lq wkh pljudwlrq olwhudwxuh1 Erumdv +4<;:, fdoov wklv srvlwlyh vhohfwlrq19 Rxu iudphzrun xqlhv
wkhvh revhuydwlrqv dqg xvhv wkhlu mrlqw lpsolfdwlrqv wr surylgh hpslulfdo lqvljkwv lqwr wkh qdwxuh ri
qhwzrunv dqg wkhlu lq xhqfh rq pljudwlrq dqg lqyhvwphqw1
Wkh uhdvrq iru fkrrvlqj Wluxsxu dv wkh yhqxh iru wkh hpslulfdo zrun lq wklv sdshu lv wkdw zh fdq
wdnh dgydqwdjh ri d uhfhqw fkdqjh lq wkh vrflrorjlfdo frpsrvlwlrq ri Wluxsxu*v surgxfwlrq foxvwhu1
Xqwlo wkh odwh 4<;3v Wluxsxu zdv grplqdwhg e| wkh Jrxqghuv/ zkr duh wudglwlrqdoo| djulfxowxudolvwv
iurp wkh duhd1 Krzhyhu/ lq wkh odvw ghfdgh d qxpehu ri shrsoh iurp doo ryhu wkh uhvw ri Lqgld kdyh
hqwhuhg wkh Wluxsxu lqgxvwu|/ dwwudfwhg e| lwv vxffhvv dv dq h{sruw fhqwhu1 Zh zloo dujxh wkdw dw wkh
wlph zkhq zh revhuyhg wkhp +lq wkh plg 4<<3v, wkh Jrxqghuv kdg dffhvv wr zhoo0hvwdeolvkhg ohqglqj lq
Wluxsxu exw wkh qhzfrphuv iurp rxwvlgh suredeo| kdg pxfk pruh olplwhg dffhvv wr fdslwdo lq Wluxsxu
7Vhh Slruh +4<:<, dqg Pdvvh|/ Dodufrq/ Gxudqg dqg Jrq}doh} +4<;:, iru vwxglhv ri Odwlq Dphulfdq pljudqwv wr wkh
X1V1 wkdw dujxh wkdw pljudwlrq whqgv wr  rz wr duhdv zkhuh sdvw pljudqwv kdyh douhdg| hvwdeolvkhg d irrwkrog1 Fduulqjwrq/
Ghwudjldfkh dqg Ylvkzdqdwk +4<<9, ghvfuleh wkh vxssruw qhwzrunv wkdw zhuh sxw lq sodfh iru wkh odwhu duulydov iurp wkh
Dphulfdq Vrxwk gxulqj wkh Juhdw Pljudwlrq1 Vlploduo|/ Wlpehuj +4<:;, ghvfulehv krz vrfldo wlhv iudphg wkh h{sdqvlrq
ri wkh Pduzdul frppxqlw| lqwr vshflf flwlhv lq qlqhwhhqwk0fhqwxu| Lqgld1
8Gdvjxswd +4<;:,/ dprqj rwkhuv/ pdnhv wklv srlqw1
9Erumdv ghulyhv frqglwlrqv xqghu zklfk d prgho zkhuh pljudwlrq lv frqvwudlqhg e| wkh sk|vlfdo frvw ri prylqj zloo
jhqhudwh srvlwlyh vhohfwlrq1 Rxu wkhru| ri srvlwlyh vhohfwlrq glhuv iurp klv lq olqnlqj lw wr wkh glvwruwlrqdu| hhfwv ri
qhwzrunv1
5wkdq wkh| zrxog kdyh kdg lq wkhlu krph edvhv1: Lw lv wklv glhuhqfh lq wkh dffhvv wr fuhglw qhwzrunv/
ehwzhhq lqvlghuv dqg rxwvlghuv/ wkdw zh h{sorlw lq wkh hpslulfdo dqdo|vlv1
Wkh gdwd vkrzv wkdw Jrxqghuv vwduw wkhlu exvlqhvv zlwk vxevwdqwldoo| pruh fdslwdo wkdq wkh Rxw0
vlghuv/ dqg xvh vxevwdqwldoo| pruh fdslwdo shu xqlw ri surgxfwlrq dw hyhu| ohyho ri h{shulhqfh/ frqvlvwhqw
zlwk wkh ylhz wkdw wkh| kdyh ehwwhu dffhvv wr fdslwdo1 Zh dovr qg wkdw rxwsxw wudmhfwrulhv duh vwhhshu
iru wkh Rxwvlghuv wkdq iru wkh Jrxqghuv1; Vwduwlqj zlwk orzhu rxwsxw ohyhov/ wkh Rxwvlghuv xowlpdwho|
vxusdvv wkh Jrxqghuv diwhu derxw yh |hduv ri h{sruw h{shulhqfh/ |hw wkh| frqwlqxh wr pdlqwdlq orzhu
ohyhov ri fdslwdo vwrfn1 Wkh idfw wkdw rxwsxw jurzv idvwhu iru Rxwvlghuv wkdq iru Jrxqghuv ghvslwh wkh
idfw wkdw wkh| lqyhvw ohvv/ zh wdnh dv hylghqfh wkdw Rxwvlghuv kdyh kljkhu delolw|= wklv lv fhuwdlqo| zkdw
rxu wkhru| suhglfwv1< Wkxv rxwvlghuv zlwk kljkhu delolw| lqyhvw ohvv wkdq wkh lqvlghuv/ zklfk vxjjhvwv
lq wxuq wkdw wkhuh duh vxevwdqwldo glvwruwlrqv lq wklv lqgxvwu|1
Wkh sodq ri wkh sdshu lv dv iroorzv= Vhfwlrq 5 ghyhorsv d prgho ri ohqglqj qhwzrunv dqg pl0
judwlrq2orfdwlrq fkrlfh1 Wkh uvw jrdo ri wklv vhfwlrq lv wr lghqwli| frqglwlrqv xqghu zklfk ohqglqj
qhwzrunv ohdg wr srvlwlyh vhohfwlrq1 Zkloh rxu dqdo|vlv vkrzv wkdw lw lv srvvleoh wr qg vlpsoh frq0
glwlrqv xqghu zklfk zh jhw srvlwlyh vhohfwlrq/ lw dovr srlqwv rxw wkdw wkh vlpsoh lqwxlwlrq iru srvlwlyh
vhohfwlrq jlyhq deryh lv lqfrpsohwh  wkhuh duh pdq| txlwh frqylqflqj vlwxdwlrqv zkhuh zh pd| qrw jhw
srvlwlyh vhohfwlrq1 Wkh vhfrqg jrdo ri wklv vhfwlrq lv wr lghqwli| frqglwlrqv xqghu zklfk zh fdq lghqwli|
kljkhu delolw| e| frpsdulqj wkh jurzwk wudmhfwrulhv ri upv lq wkh lqgxvwu|1 Wkh gdwd xvhg iru wkh
hpslulfdo zrun lv ghvfulehg qh{w lq Vhfwlrq 61 Vhfwlrq 7 glvfxvvhv lghqwlfdwlrq lvvxhv dqg suhvhqwv wkh
uhjuhvvlrq uhvxowv1 Khuh zh dovr suhvhqw vrph hylghqfh vxssruwlqj wkh frpsohphqwdulw| dvvxpswlrq
wkdw xqghuolhv rxu hpslulfdo zrun1 Wklv vhfwlrq hqgv zlwk d glvfxvvlrq ri rwkhu srvvleoh lqwhusuhwd0
wlrqv ri rxu uhvxowv1 Vhfwlrq 8 frqfoxghv wkh sdshu zlwk d glvfxvvlrq rq wkh srolf| lpsolfdwlrqv ri rxu
uhvxowv1 Zh uhfrjql}h wkdw ghprqvwudwlqj wkdw wkhuh duh glvwruwlrqv grhv qrw dxwrpdwlfdoo| hvwdeolvk
wkh ihdvlelolw| ri vrphwklqj ehwwhu/ dqg fhuwdlqo| grhv qrw ri lwvhoi pdnh d fdvh iru jryhuqphqw lqwhu0
:Wklv dvvxpswlrq lv vxssruwhg e| wkh klvwrulfdo dqg fdvh0vwxg| hylghqfh/ phqwlrqhg deryh/ zklfk vxjjhvwv wkdw
frppxqlwlhv whqg wr h{sdqg txlwh vorzo| lqwr qhz orfdwlrqv1
;Wkh idfw wkdw pljudqwv kdyh vwhhshu hduqlqjv surohv lv vwdqgdug lq wkh pljudwlrq olwhudwxuh1 Erumdv +4<;:, fdoov
wklv rqh ri wkh prvw frqylqflqj qglqjv ri wkh hpslulfdo olwhudwxuh rq pljudwlrq dqg flwhv vwxglhv e| Fklvzlfn +4<:;,/
Fduolqhu +4<;3, dqg Gh Iuhlwdv +4<;3,1 Lw lv zruwk hpskdvl}lqj/ krzhyhu/ wkdw wkhvh vwxglhv pdlqo| irfxv rq pljudwlrq
iurp srru wr ulfk frxqwulhv1 Lq vxfk fdvhv/ wkhuh lv d qdwxudo hohphqw ri fdwfk0xs  wkh qhz pljudqwv jhw hgxfdwlrqdo dqg
rwkhu rssruwxqlwlhv wkdw wkh| kdyh qhyhu kdg1 Iru h{dpsoh/ pljudqwv wr wkh X1V1 ohduq Hqjolvk/ zklfk pdnhv wkhp pruh
hpsor|deoh1 Wklv nlqg ri fdwfk0xs lv ohvv lpsruwdqw zlwk lqwhuqdo pljudwlrq/ dqg rxu uhvxowv duh wkhuhiruh pruh olnho| wr
eh gxh wr srvlwlyh vhohfwlrq1 Zkdw lv vwulnlqj derxw rxu fdvh lv wkdw wkh vwhhshu rxwsxw surohv duh dvvrfldwhg zlwk ohvv
lqyhvwphqw1
<Exw vhh wkh glvfxvvlrq lq vxe0vhfwlrq 51:1
6yhqwlrq1 Krzhyhu/ zh dujxh wkdw lq wklv vshflf frqwh{w wkhuh pd| eh d vwurqj fdvh iru fhuwdlq w|shv
ri jryhuqphqw lqwhuyhqwlrqv lq wkh qdqfldo vhfwru1
5 D Vlpsoh Prgho ri Orfdwlrq Fkrlfh dqg Lqyhvwphqw
Lq wklv vhfwlrq/ zh irupdoo| ghyhors wkh prgho vxjjhvwhg lq wkh lqwurgxfwlrq1 Vshflf dvvxpswlrqv
wkdw zh pdnh zloo eh lqvsluhg e| wkh zd| wkh jduphqw lqgxvwu| lq Wluxsxu ixqfwlrqv/ dv rxu jrdo
zloo eh wr xvh wkh prgho wr lqwhusuhw gdwd iurp Wluxsxu1 Zh uvw fkdudfwhul}h wkh up*v surgxfwlrq
dqg lqyhvwphqw ghflvlrq iru d jlyhq lqwhuhvw udwh dqg ohyho ri delolw|1 Zh wkhq jr rq wr dqdo|}h wkh
orfdwlrq fkrlfh ghflvlrq zkhq qhwzrunv duh suhvhqw1 Ilqdoo|/ zh eulqj wkh lqyhvwphqw ghflvlrq dqg
orfdwlrq fkrlfh wrjhwkhu wr ghulyh wkh g|qdplfv ri rxwsxw dqg lqyhvwphqw iru lqvlghuv dqg rxwvlghuv lq
wkh lqgxvwu|1
514 Surgxfwlrq dqg Lqyhvwphqw
Wkhuh lv d odujh srsxodwlrq ri upv surgxflqj wkh vdph jrrg1 Zh dgrsw wkh qrupdol}dwlrq wkdw wkh
s u l f hr iw k hj r r gl v4 1I l u p vd wd q |s r l q wr iw l p hk d y hdv w r f nr iu h j x o d ue x | h u v 1L qh d f ks h u l r g u p v
orvh d iudfwlrq ri wklv vwrfn exw dftxluh d udqgrp iudfwlrq ri qhz ex|huv dv zhoo1 Wklv lv fdswxuhg e|
zulwlqj wkh iroorzlqj htxdwlrq iru [|n￿/ zklfk vkrxog eh wkrxjkw ri dv wkh dprxqw ri vdohv wkdw wkh
up lv vxuh wr jhw lq shulrg w .4=
[|n￿ @ |[|+4 . |,=
Zh wklqn ri | dv d udqgrp vkrfn glvwulexwhg rq ^3> W` zlwk phdq  dqg | dv d qxpehu ehwzhhq
3 dqg 41 !+|, lv wkh glvwulexwlrq ri | dqg lv dvvxphg wr eh wkh vdph lq doo orfdwlrqv/ zkloh wkh vkrfn
lwvhoi lv dvvxphg wr eh lqghshqghqw dfurvv shrsoh/ dqg iru wkh vdph shuvrq lw lv dovr dvvxphg wr eh
lqghshqghqw ryhu wlph143 Wklv htxdwlrq lv hdv| wr lqwhusuhw li zh wklqn ri [|+4.|, dv wkh uhdol}hg vdohv
lq shulrg w1 Wkhq wklv htxdwlrq vd|v wkdw wkh plqlpxp srvvleoh vdohv lq wkh qh{w shulrg lv d iudfwlrq
| ri wkh fxuuhqw shulrg*v dfwxdo vdohv1 Wklv zd| ri prgholqj vdohv exlogv lq d orw ri shuvlvwhqfh ryhu
wlph zklfk vhhpv wr w wkh dqhfgrwdo hylghqfh derxw wkh nqlwwhg jduphqw h{sruw lqgxvwu| lq Wluxsxu1
Rxu lpsuhvvlrq iurp wdonlqj wr lqgxvwu| h{shuwv lv wkdw iruhljq ex|huv w|slfdoo| slfn wkhlu h{sruwhuv
dqg vwlfn wr wkhp xqohvv wkh| kdyh d edg h{shulhqfh1
43Zh fdq dvvxph wkdw Eu lv wkh vdph iru hyhu|rqh ehfdxvh dq| {hg glhuhqfh lq wkh Eu lv frpsohwho| htxlydohqw
wr d glhuhqfh lq wkh delolw| k/ zklfk lv lqwurgxfhg lq wkh glvfxvvlrq ehorz1
7Fdslwdo lv wkh rqo| lqsxw xvhg iru surgxfwlrq1 Fdslwdo vwrfn iru shulrg w lv fkrvhq dw wkh ehjlqqlqj
ri shulrg w +zkhq [| lv nqrzq exw qrw [|+4.|,,1 Ghqrwh lw e| N|1 Wkh whfkqrorj| xvhg iru surgxfwlrq
lv ghvfulehg e| wkh htxdwlrq
| @ +
N|
[|+4 . |,
>,>
zkhuh  lv wkh delolw| ri wkh hqwuhsuhqhxu lq wkdw sduwlfxodu lqgxvwu|1 Zh dvvxph wkdw
Y>
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YEg*f￿2 ? 3= Wklv htxdwlrq uhsuhvhqwv wkh lghd wkdw d up wkdw xvhv
pruh fdslwdo shu xqlw ri vdohv uhwdlqv pruh ri lwv ex|huv1 Wklv lv hdv| wr lqwhusuhw li zh wklqn ri d
pruh fdslwdol}hg up dv ehlqj pruh yhuwlfdoo| lqwhjudwhg1 Zh duh wkhq vd|lqj wkdw yhuwlfdo lqwhjudwlrq
doorzv ehwwhu txdolw| frqwuro dqg lqfuhdvhv ex|hu uhwhqwlrq/ dqg vr grhv kdylqj dq hqwuhsuhqhxu zlwk
ehwwhu vnloov144 Ilqdoo|/ zh dvvxph wkdw wkhuh duh glplqlvklqj uhwxuqv wr fdslwdo1
Wkh up pd{lpl}hv lwv h{shfwhg glvfrxqwhg surwv/ zklfk fdq eh zulwwhq dv=
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xqghu wkh dvvxpswlrq wkdw wkh rzqhu ri wkh up lv ulvn0qhxwudo dqg glvfrxqwv wkh ixwxuh dw udwh > dqg
u lv wkh lqwhuhvw udwh wkdw dssolhv wr wkh up/ zklfk lv dvvxphg wr eh frqvwdqw ryhu wlph1 Wkh up
w d n h vd vj l y h q[￿/ wkh dvvxuhg ghpdqg lq wkh uvw shulrg/ dqg pd{lpl}hv surwv xqghu wkh frqvwudlqw
[|n￿ @ +
N|
[|+4 . |,
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Lpsolflw lq wklv zd| ri zulwlqj wkh sureohp lv wkh dvvxpswlrq wkdw wkh up fdq eruurz dv pxfk dv
lw zdqwv dw dq lqwhuhvw udwh ri u zklfk/ krzhyhu/ pd| eh vshflf wr wkh up1 Wklv lv d vshflf +wkrxjk
vwdqgdug, zd| ri prgholqj d fdslwdo pdunhw lpshuihfwlrq= zh frxog kdyh dowhuqdwlyho| dvvxphg wkdw
wkh up lv fuhglw udwlrqhg ru idfhv dq lqfuhdvlqj lqwhuhvw udwh vfkhgxoh1
Revhuyh iurp wkh vwuxfwxuh ri wkh pd{lpl}dwlrq sureohp wkdw wkh ydoxh ri Y zloo grxeoh li zh
vlpso| grxeoh [| dqg N| iru doo w1L wi r o o r z vw k d w
Y +[|>u>,@[|Y +4>u >,=
44Iru lqvwdqfh/ Fdzwkruqh +4<<8, txrwhv rqh ri wkh Wluxsxu h{sruwhuv dv vd|lqj/ L zdqw wr eh olnh wkh vslqqlqj ploov
k h u h 1W k d wl vp |d p e l w l r q 1W k h qLz l o ok d y hd o ow k hv w d j h v+ r is u r g x f w l r q ,d vr q hr s h u d w l r q 1111Z l w kdo d u j hi d f w r u |
|rx nqrz h{dfwo| zkdw lv jrlqj rq1 Zkloh Fdzwkruqh grhv qrw vkduh klv ylhz/ d odujh qxpehu ri h{sruwhuv wkdw zh
vsrnh zlwk h{suhvvhg wkh vdph vhqwlphqw1
8Lw lv hylghqw wkdw Y +4>u >, pxvw eh lqfuhdvlqj lq  dqg ghfuhdvlqj lq u +wklv fdq eh yhulhg e|
glhuhqwldwlqj wkh h{suhvvlrq ghqlqj Y +4>u>, dqg dsso|lqj wkh hqyhorsh wkhruhp,1
Xvlqj wklv ghfrpsrvlwlrq ri Y +[|>u>,/ zh fdq zulwh wkh hqwuhsuhqhxu*v pd{lpdqg dv
Hi^[|+4 . |,  uN|`.[|n￿Y +4>u>,j
Zh pd{lpl}h wkh pd{lpdqg vxemhfw wr wkh frqvwudlqw deryh1 Vxevwlwxwlqj lq wkh h{suhvvlrq iru [|n￿
iurp wkh frqvwudlqw htxdwlrq/ zh fdq zulwh wkh pd{lpdqg dv
Hi[|^+4 . |,  u
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Zulwlqj g|
f| @ }|/ zh zulwh wklv dv
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Pd{lpl}lqj wklv zlwk uhvshfw wr }| jlyhv xv
u @ 5+}|>,Y +4>u>,1
Wklv ghwhuplqhv }W+>u,> wkh rswlpdo fdslwdo0rxwsxw udwlr iru wklv sduwlfxodu up145 Qrwh wkdw }W lv
frqvwdqw ryhu wlph1 Lw iroorzv iurp wkh vhfrqg0rughu frqglwlrq iru wklv pd{lpl}dwlrq wkdw dq lqfuhdvh
lq u ohdgv wr idoo lq }W= Wkh hhfw ri dq lqfuhdvh lq  rq }W/z k h qk5 A 3 lv xqdpeljxrxvo| srvlwlyh/
vlqfh dq lqfuhdvh lq  erwk udlvhv 5 dqg Y +4, +kljkhu  phdqv kljkhu olihwlph lqfrph,146 Wkh hhfw
p d |e hh l w k h us r v l w l y hr uq h j d w l y hz k h qk5 ? 3> vlqfh wkh srvlwlyh hhfw rq Y +4, pd| ru pd| qrw
grplqdwh wkh qhjdwlyh hhfw rq 5=
Qrwh wkdw wklv lv whoolqj xv wkdw delolw| dqg fdslwdo fdq eh frpsohphqwv hyhq li k5  3 dqg lqghhg
p x v we hf r p s o h p h q w vd vo r q jd vk5 lv vpdoo lq devroxwh ydoxh uhodwlyh wr k1W k l vl ve h f d x v hk l j k h u
delolw| shrsoh kdyh d euljkwhu ixwxuh dqg wkhuhiruh duh zloolqj wr lqyhvw pruh lq exloglqj xs wkhlu
fxvwrphu edvh1
45Vwulfwo| wklv lv qrw wkh fdslwdo0rxwsxw udwlr exw udwkhu wkh udwlr ri fdslwdo wr wkh jxdudqwhhg dprxqw ri rxwsxw1
46Zh zloo qg lw frqyhqlhqw wr vwdwh rxu frqglwlrqv lq whupv ri ghulydwlyhv ri wkh > ixqfwlrq exw lw lv zruwk qrwlqj wkdw
wkhvh ghulydwlyhv lqkhulw wkh vljq ri wkh fruuhvsrqglqj ghulydwlyhv ri wkh > ixqfwlrq1
9515 Orfdwlrqv dqg Srsxodwlrqv
Zh qrz h{whqg wkh prgho wr doorz iru orfdwlrq fkrlfh1 Zh dvvxph wkdw wkhuh wzr orfdwlrqv/ 4 dqg 5/
hdfk zlwk lwv rzq lqgxvwu|1 Hdfk shuvrq lq wkh hfrqrp| lv dvvrfldwhg zlwk rqh ri wkh wzr orfdwlrqv1
Wklv lv klv frppxqlw|1 Hdfk shuvrq lv dovr dvvrfldwhg zlwk d sdlu +￿> 2,> zkhuh ￿ uhsuhvhqwv klv
delolw| lq lqgxvwu| 4 dqg 2 klv delolw| lq lqgxvwu| 51 Wkh srsxodwlrq lq hdfk frppxqlw| lv ghvfulehg e|
d glvwulexwlrq ixqfwlrq ￿+￿> 2, l @4 >5> zklfk lv ghqhg rq wkh xqlw vtxduh dqg lv dvvxphg wr kdyh
qr pdvv srlqwv1 Zh dvvxph wkdw wkh wzr srsxodwlrqv duh h{dfwo| lghqwlfdo/ l1h1/ ￿+￿> 2,@2+￿> 2,
iru doo sdluv +￿> 2,= Wkh frqvhtxhqfhv ri doorzlqj wkh srsxodwlrqv wr eh glhuhqw duh h{dplqhg lq
vxe0vhfwlrq 5181
Zh zloo dvvxph wkdw wkh wzr orfdwlrqv duh htxlydohqw lq doo uhvshfwv h{fhsw shukdsv lq wkh zd|
wkhlu fdslwdo pdunhwv ixqfwlrq1 Vshflfdoo|/ zh dvvxph wkdw wkh lqlwldo jxdudqwhhg ohyho ri ghpdqg lq
wkh wzr orfdwlrqv/ [￿
￿ dqg [2
￿> duh htxdo1 Zh kdyh douhdg| vhw wkh sulfh ri wkh jrrgv surgxfhg wr eh
htxdo wr 4 lq erwk orfdwlrqv1
Wkhvh dvvxpswlrqv kdyh wkh lpphgldwh lpsolfdwlrq wkdw lq d uvw0ehvw zruog/ zkhuh hyhu|erg| idfhv
wkh vdph lqwhuhvw udwh luuhvshfwlyh ri orfdwlrq dqg frppxqlw|/ shrsoh zloo vlpso| fkrrvh wkh orfdwlrq
zkhuh wkhlu delolw| +l1h1/ wkhlu , lv kljkhu1 Wklv sduwlfxoduo| vlpsoh vwuxfwxuh ri wkh uvw0ehvw rxwfrph
pdnhv lw hdv| wr lghqwli| wkh glvwruwlrqv jhqhudwhg e| qhwzrun0edvhg ohqglqj1 Wkh lpsolfdwlrqv ri
uhod{lqj wkhvh dvvxpswlrqv duh glvfxvvhg lq vxe0vhfwlrq 5181
516 Ohqglqj Qhwzrunv
Zh kdyh lq plqg d yhu| vlpsoh prgho ri ohqglqj qhwzrunv1 Hqiruflqj fuhglw frqwudfwv lv frvwo|1
Qhwzrunv fdq orzhu wkh frvw ri ohqglqj ehfdxvh lw lv hdvlhu wr hqirufh frqwudfwv zkhq wkh eruurzhu
ehorqjv wr wkh vdph frppxqlw| qhwzrun dv wkh ohqghu1 Krzhyhu/ wklv rqo| zrunv zkhq wkh eruurzhu
lv orfdwhg zkhuh wkh qhwzrun lv edvhg= wkh qhwzrun rqo| kdv hqirufhphqw srzhu zkhq wkh eruurzhu lv
dw kdqg1 Lq rwkhu zrugv/ wkhuh lv qr dgydqwdjh wr ohqglqj wr d frppxqlw| phpehu zkr kdv orfdwhg
dzd| iurp wkh qhwzrun147
47Wklv vd|v edvlfdoo| wkdw qhwzrunv duh orfdo/ zklfk lv frqvlvwhqw zlwk wkh klvwrulfdo hylghqfh1 Zkloh wkh Pduzdulv
vsuhdg doo ryhu Lqgld gxulqj wkh qlqhwhhqwk fhqwxu|/ d fduhixo uhdglqj ri wkhlu pljudwlrq sdwwhuqv uhyhdov wkdw hdfk fdvwh/
zlwklq wkh Pduzdulv/ orfdwhg lq rqo| d ihz orfdwlrqv +Wlpehuj/ 4<:;,1 Iru h{dpsoh/ wkh Vkhnkdydwl Djjduzdov zhuh
grplqdqw lq Pdozd/ dqg kdg d vxevwdqwldo suhvhqfh lq Fdofxwwd/ Dvvdp dqg wkh Lqgr0Jdqjhwlf sodlq1 Lq frqwudvw/
wkh Rvzdov grplqdwhg wkh Erped| Ghffdq/ wkh Fdofxwwd mxwh lqgxvwu| dqg kdg d vljqlfdqw suhvhqfh lq Edqjdoruh/
K|ghudedg dqg Wdplo Qdgx1 Vlploduo|/ zkloh wkh Qdndudwwduv hqjdjhg lq exvlqhvv wkurxjkrxw Vrxwkhuq Lqgld dqg
Vrxwkhdvw Dvld/ wkhlu lqwhuqdo fdslwdo pdunhwv kdg d orfdo dvshfw dv zhoo1 Iru h{dpsoh/ Uxgqhu +4<<7, ghvfulehv krz wkh
udwh rq frppxqlw| fdslwdo lq Udqjrrq zdv vhw dw d frxqflo phhwlqj/ rqfh d zhhn dw d {hg wlph lq wkh orfdo whpsoh1
:Wkh frpelqdwlrq ri wkhvh dvvxpswlrqv fdq eh fdswxuhg e| dvvxplqj wkdw zkhq d eruurzhu iurp
srsxodwlrq 4 eruurzv dw orfdwlrq 4/ kh sd|v u￿
￿> zklfk lv ohvv wkdq u2
￿> zklfk lv zkdw kh zrxog sd| zhuh
kh wr orfdwh lq orfdwlrq 51 Olnhzlvh/ d eruurzhu iurp srsxodwlrq 5 sd|v u2
2 lq orfdwlrq 5 dqg u￿
2 Au 2
2
lq orfdwlrq 41 Zh pdnh wkh dvvxpswlrq wkdw wkh orfdwlrqv duh v|pphwulfdo lq wkh vhqvh wkdw u￿
￿ @ u2
2
dqg u2
￿ @ u￿
2= Wkh frqvhtxhqfhv ri qrw pdnlqj wklv dvvxpswlrq duh glvfxvvhg lq vxe0vhfwlrq 5181
517 Orfdwlrq Fkrlfh
Ehiruh wkh| fkrrvh krz pxfk wr lqyhvw/ shrsoh lq rxu prgho kdyh wr ghflgh zkhuh wr orfdwh1 Zh zloo
irfxv rq wkh ghflvlrq ri vrphrqh zlwk delolw| yhfwru +￿> 2,/z k rz d ve r u ql qo r f d w l r q4 zklfk doorzv
xv wr glvshqvh zlwk wkh pdunhu iru wkh orfdwlrq ri eluwk1 Vwulfwo|/ wklv frpsdulvrq fdq rqo| whoo xv derxw
wkh pryhuv dqg vwd|huv iurp orfdwlrq 4 zkloh zh duh uhdoo| lqwhuhvwhg lq krz wkh vwd|huv lq orfdwlrq 4
frpsduh zlwk wkrvh zkr pryh wr orfdwlrq 4 iurp orfdwlrq 51 Krzhyhu/ xqghu wkh dvvxpswlrq/ pdgh
deryh/ wkdw wkh wzr orfdwlrqv duh shuihfwo| v|pphwulfdo/ wkh wzr frpsdulvrqv frlqflgh1
Zkhq lqglylgxdov fkrrvh wkhlu orfdwlrq wkh| nqrz wkhlu rzq delolwlhv dqg wkh lqwhuhvw udwhv lq wkh
wzr orfdwlrqv/ exw gr qrw kdyh wkhlu dfwxdo rughuv iru shulrg 41 Doo wkh| nqrz lv wkdw wkhlu uvw0shulrg
rxwsxw lq wkh wzr orfdwlrqv duh jlyhq e| wkh udqgrp yduldeohv [￿
￿+4 . %￿
￿, dqg [2
￿+4 . %2
￿,> zkhuh [￿
￿
duh [2
￿ duh nqrzq +dqg htxdo wr hdfk rwkhu,/ exw %￿
￿ dqg %2
￿ duh rqo| uhyhdohg diwhu orfdwlrq ghflvlrqv
kdyh ehhq pdgh dqg fdslwdo vwrfnv kdyh ehhq fkrvhq1
Lq rughu wr xqghuvwdqg wkh orfdwlrq ghflvlrq zh qhhg wr frpsduh olihwlph sd|rv iru wkh vdph shuvrq
lq wkh wzr orfdwlrqv1 Zh zloo/ iru wkh wlph ehlqj/ dvvxph wkdw lq hlwkhu orfdwlrq wkh shuvrq zrxog
fkrrvh wr sduwlflsdwh lq wkh orfdo lqgxvwu|1 Wklv zrxog eh wuxh li dq Lqdgd0olnh frqglwlrq krogv iru wkh
+, ixqfwlrq1 Wkh frqvhtxhqfhv ri uhod{lqj wklv dvvxpswlrq dqg wkhuhiruh wdnlqj wkh sduwlflsdwlrq
ghflvlrq vhulrxvo| duh eulh | glvfxvvhg lq d odwhu vxe0vhfwlrq1
Ghqrwh e| Y ￿ wkh lqglylgxdo*v h{shfwhg olihwlph sd|r li kh zhuh wr fkrrvh orfdwlrq l1E h f d x v hz h
dvvxph wkdw wkh surgxfwlrq whfkqrorj| grhv qrw ydu| dfurvv lqgxvwulhv/ Y ￿ @ Y +[￿
￿>u￿> ￿,1I r u w k h
shuvrq zkr lv pdujlqdo ehwzhhq jrlqj wr 5 dqg vwd|lqj lq 4/ lw pxvw eh wuxh wkdw Y +[2
￿>u2> 2,@
Y +[￿
￿>u ￿> ￿,/z k l f k /i u r pd e r y h /l p s o l h v[2
￿Y +4>u 2> 2,@[￿
￿Y +4>u￿> ￿,/r u
Y +4>u2> 2,@Y +4>u￿> ￿,=
Wklv lpsolflwo| ghqhv d ixqfwlrq 2 @ i+￿,/ zklfk whoov xv wkh orzhvw ydoxh ri 2 iru zklfk
vrphrqh zlwk dwwulexwhv ri +￿> 2, fkrrvhv 51 Vlqfh Y +4>u ￿> ￿, lv lqfuhdvlqj lq ￿> lw pxvw eh wkh
;fdvh wkdw i+, lv dq lqfuhdvlqj ixqfwlrq1
Lq d uvw0ehvw zruog/ vlqfh u2 @ u￿/ i+￿,@￿1 Dv d uhvxow/ wkh glvwulexwlrq ri delolwlhv dprqj
wkrvh zkr pryh dqg wkrvh zkr vwd| zloo eh lghqwlfdo1 Wkhuh lv qr srvlwlyh vhohfwlrq1
Lq wkh fdvh zkhuh u2 Au ￿> vlqfh Y +4>u￿> ￿, lv ghfuhdvlqj lq u￿/ i+￿, A ￿= Wkh i+, ixqfwlrq
iru wklv fdvh lv uhsuhvhqwhg lq Iljxuh 4 e| wkh fxuyh DE1 Wkrvh zkr duh deryh wkh i+, fxuyh fkrrvh
lqgxvwu| 5/ zkloh wkh uhvw fkrrvh lqgxvwu| 41
Lqvhuw Iljxuh 4 khuh1
Lw lv hylghqw iurp Iljxuh 4 wkdw wkh shrsoh zkr duh lq wkh ohiw0erwwrp fruqhu ri wkh vtxduh/ l1h1/
shrsoh zkr kdyh orz delolw| dorqj erwk glphqvlrqv/ doo uhpdlq lq wkhlu krph orfdwlrq1 Wklv lv wkh
hvvhqfh ri wkh lqwxlwlyh dujxphqw iru srvlwlyh vhohfwlrq rhuhg lq wkh lqwurgxfwlrq  wkrvh zkr pljudwh
gr vr ehfdxvh wkh| duh vljqlfdqwo| ehwwhu dw wkh rffxsdwlrq wkdw uhtxluhv wkhp wr pljudwh/ zkloh
wkrvh zkr vwd| edfn gr qrw kdyh wr eh sduwlfxoduo| jrrg dw wkh orfdo rffxsdwlrq1 Dqg/ lqghhg/ lw lv d
irufh iru srvlwlyh vhohfwlrq1 Krzhyhu/ lw lv qrw hqrxjk wr jxdudqwhh srvlwlyh vhohfwlrq/ h{fhsw/ dv zh zloo
vhh/ lq h{wuhph fdvhv1 Lq jhqhudo/ zh zloo qhhg wr lpsrvh uhvwulfwlrqv rq wkh glvwulexwlrq ri delolwlhv
+dv ghvfulehg e| wkh glvwulexwlrq ixqfwlrq ￿+￿> 2,,> dv zhoo dv wkh vkdsh ri wkh i+, fxuyh148
Wr xqghuvwdqg wkh uroh ri wkh glvwulexwlrq ri delolwlhv/ frqvlghu wkh fdvh uhsuhvhqwhg lq Iljxuh 51
Wkh glvwulexwlrq ri delolwlhv lq wklv fdvh kdv d vxevwdqwldo ghjuhh ri frqfhqwudwlrq lq wkh wrs uljkw
fruqhu ri wkh xqlw vtxduh/ vxjjhvwlqj wkdw wkh fruuhodwlrq ri delolwlhv lv wkh kljkhvw iru kljk delolw|
shrsoh1 Iurp wkh srvlwlrq ri wkh i+, fxuyh/ lw lv fohdu wkdw lq wklv vfhqdulr prvw ri wkh shrsoh zlwk
kljk delolw| zloo vwd| edfn lq lqgxvwu| 41 Wkh dyhudjh delolw| ri pryhuv zloo fohduo| eh orzhu wkdq wkdw
ri wkh vwd|huv1
Lqvhuw Iljxuh 5 khuh1
Iljxuh 6h{sodlqv zk| wkh i+, fxuyh pdwwhuv1 Lq wklv fdvh/ zh dvvxph wkdw wkh glvwulexwlrq ixqfwlrq
lv xqlirup ryhu wkh xqlw vtxduh/ wkhuhe| holplqdwlqj dq| fruuhodwlrq ehwzhhq wkh wzr w|shv ri delolw|1
Wkh i+, f x u y hd vz hk d y hg u d z ql w+DFE, doprvw frlqflghv zlwk wkh gldjrqdo xqwlo ￿ @3 =8/d i w h u
w k d wl wl vd o p r v wy h u w l f d o 1 W k hd y h u d j hd e l o l w |r idp r y h ul qw k l vf d v hl vw k hd y h u d j hr i2 ryhu wkh
duhd DFET= Wkh dyhudjh delolw| ri d vwd|hu lv wkh dyhudjh ri ￿ ryhu wkh duhd SDFEUV zklfk lv wkh
48Vwulfwo|/ wkh sEu fxuyh rqo| whoov xv derxw wkh pryhuv dqg vwd|huv iurp orfdwlrq 4 zkloh zh duh lqwhuhvwhg lq krz
wkh vwd|huv frpsduh zlwk wkrvh zkr pryh wr orfdwlrq 4 iurp orfdwlrq 51 Krzhyhu/ xqghu wkh dvvxpswlrq wkdw wkh wzr
orfdwlrqv duh shuihfwo| v|pphwulfdo/ wkh wzr frpsdulvrqv frlqflgh1
<dyhudjh ri wkh dyhudjhv ryhu SDFGV dqg FEUG= Qrwh wkdw vlqfh wkh olqh DF doprvw frlqflghv zlwk
wkh gldjrqdo dqg FE lv doprvw yhuwlfdo/ wkh dyhudjh ri 2 ryhu DFET lv hvvhqwldoo| wkh vdph dv wkh
dyhudjh ri ￿ ryhu SDFGV=Krzhyhu/ wkh dyhudjh ri ￿ ryhu FEUG lv fohduo| kljkhu wkdq lwv dyhudjh
ryhu SDFGV dqg wkhuhiruh lw iroorzv wkdw wkh dyhudjh delolw| ri wkh pryhuv lv xqdpeljxrxvo| orzhu
wkdq wkdw ri wkh vwd|huv1
Lqvhuw Iljxuh 6 khuh1
Rqh fdvh zkhuh wkh i+, fxuyh zloo kdyh wkh vkdsh lw kdv lq Iljxuh 6 lv zkhuh orz delolw| shrsoh lq
hlwkhu lqgxvwu| gr qrw xvh dq| fdslwdo1 Lq wklv fdvh/ wkh glhuhqfh lq wkh sulfh ri fdslwdo lv luuhohydqw
iru wklv vhw ri shrsoh1 Wkh| vlpso| fkrrvh wkh orfdwlrq zkhuh wkh| kdyh kljkhu delolw|  wkh i+,
fxuyh wkhuhiruh frlqflghv zlwk wkh 78￿ olqh lq wklv udqjh1 Kljk delolw| shrsoh/ rq wkh rwkhu kdqg/
qhhg fdslwdo wr ehqhw ixoo| iurp wkhlu kljkhu delolwlhv1 Krzhyhu/ fdslwdo lv vr h{shqvlyh lq orfdwlrq
5 wkdw qr rqh xvhv lw> zkhuhdv lq orfdwlrq 4/ fdslwdo lv fkhds/ zklfk khosv kljk delolw| shrsoh1 Dv d
uhvxow/ surgxfwlylw| jurzv pxfk idvwhu zlwk delolw| lq orfdwlrq 4 wkdq lq orfdwlrq 5/ jhqhudwlqj d qhduo|
yhuwlfdo i+, fxuyh1 Lqwxlwlyho|/ wkh sureohp khuh frphv iurp wkh idfw wkdw wkhuh lv vwurqj delolw|0fdslwdo
frpsohphqwdulw|1 Dv d uhvxow/ kljk delolw| shrsoh duh vhyhuho| shqdol}hg iru prylqj wr d orfdwlrq zlwk
d kljkhu udwh ri lqwhuhvw/ zklfk qdwxudoo| uhgxfhv wkh vkduh ri kljk delolw| shrsoh dprqj wkh pryhuv1
Lq wkh uhvw ri wklv vxe0vhfwlrq zh ghyhors wzr vhwv ri vx!flhqw frqglwlrqv zklfk jxdudqwhh wkdw wkh
pryhuv iurp d fhuwdlq orfdwlrq zloo kdyh kljkhu delolw| wkdq wkrvh zkr vwd| wkhuh1 Ehfdxvh zh zloo eh
lqwhuhvwhg lq frpsdulqj dyhudjh surgxfwlylw| udwkhu wkdq dyhudjh delolw|/ rxu jrdo zloo eh wr vkrz wkdw
wkh glvwulexwlrq ri delolwlhv ri pljudqwv uvw rughu vwrfkdvwlfdoo| grplqdwhv +IRVG, wkh glvwulexwlrq ri
delolwlhv dprqj ri wkrvh zkr vwd| edfn1 Zkloh rxu irupdo dujxphqwv dsso| wr pryhuv dqg vwd|huv iurp
orfdwlrq 4/ ehfdxvh wkh wzr orfdwlrqv duh shuihfwo| v|pphwulf wkh uhvxow dovr krogv zkhq zh frpsduh
wkrvh zkr pryh wr orfdwlrq 4 zlwk wkrvh zkr vwd| edfn lq orfdwlrq 41 Zh wkhuhiruh vwdwh rxu uhvxowv lq
whupv ri wkh frpsdulvrq ri pljudqwv dqg orfdo shrsoh dw wkh vdph orfdwlrq/ dv wklv fruuhvsrqgv pruh
gluhfwo| wr rxu hpslulfdo dqdo|vlv1
Wkh lqwxlwlrq iru wkh uvw vhw ri frqglwlrqv lv yhu| vlpsoh= lqfuhdvlqj u2/ nhhslqj u￿ {hg/ pryhv wkh
i+, fxuyh xs1 Dv d uhvxow/ iru d kljk hqrxjk ydoxh ri u2 +zlwk u￿ {hg,/ wkh i+, fxuyh zloo sdvv wkurxjk
wkh wrs0ohiw0kdqg fruqhu ri wkh xqlw vtxduh +D￿E￿ lq Iljxuh 4,1 Zkhq wklv kdsshqv/ wkh glvwulexwlrq
ri 2 dprqj wkrvh zkr fkrrvh wr pryh wr 5 lv hqwluho| frqfhqwudwhg dw 2 @4 149 E| frqwudvw/ vlqfh
49Wklv dfwxdoo| dvvxphv wkdw wkh sEu fxuyh grhv qrw ehfrph yhuwlfdo1 Wkh uhdghu fdq yhuli| e| orrnlqj dw wkh h{suhvvlrq
43doprvw qr rqh pryhv/ wkh glvwulexwlrq ri ￿ dprqj wkrvh zkr fkrrvh wr vwd| lq lqgxvwu| 4 lv doprvw
lghqwlfdo wr wkh h{ dqwh glvwulexwlrq lq wkh srsxodwlrq +l1h1/ wkh pdujlqdo glvwulexwlrq ryhu ydoxhv ri
￿ wkdw lv jhqhudwhg e| wkh mrlqw glvwulexwlrq/ +￿> 2,,= Wklv dujxphqw lpsolhv=4:
Fodlp 4 Iru d {hg ydoxh ri u￿/ wkhuh h{lvwv d kljk hqrxjk ydoxh ri u2 vxfk wkdw wkh glvwulexwlrq ri
delolw| lq lqgxvwu| 4 dprqj pljudqwv uvw rughu vwrfkdvwlfdoo| grplqdwhv wkh glvwulexwlrq ri delolw| lq
wkh vdph lqgxvwu| dprqj orfdo shrsoh1
Wklv uhvxow irupdol}hv wkh dujxphqw iru srvlwlyh vhohfwlrq wkdw zdv vxjjhvwhg lq wkh lqwurgxfwlrq1
Zkhq wkh lqwhuhvw udwh glhuhqwldo lv yhu| odujh/ rqo| wkrvh zkr kdyh yhu| kljk delolw| zloo pljudwh1
Wkh uhvw/ lqfoxglqj hyhu|rqh zkr kdv phglxp ru orz delolw| lq erwk rffxsdwlrqv/ zloo vwd| edfn/
ghsuhvvlqj wkh dyhudjh delolw| ri vwd|huv uhodwlyh wr pljudqwv1
D olplwdwlrq ri wklv uhvxow lv wkdw lw kdv suhflvh suhglfwlrqv rqo| derxw uhodwlyho| h{wuhph fdvhv1
Wkh qh{w uhvxow irupdol}hv wkh lqwxlwlrq/ lpsolhg e| wkh h{dpsoh lq Iljxuh 6/ wkdw zh zdqw wr dyrlg
fdvhv zkhuh wkh i+, fxuyh ehfrphv yhu| vwhhs dv delolw| lqfuhdvhv1 Wkh surri/ jlyhq lq wkh Dsshqgl{/
uvw vkrzv wkdw xqghu wkh frqglwlrqv jlyhq ehorz/ wkh i+, fxuyh lv hyhu|zkhuh  dwwhu wkdq wkh 78￿
olqh dqg wkhq xvhv wklv surshuw| wr suryh wkh vwdwhg uhvxow1
Fodlp 5 Dvvxph wkdw C+}>,@C lv d frqvwdqw/ wkdw wkh hodvwlflw| ri wkh ixqfwlrq C+}>,@C} zlwk
uhvshfw wr } lv juhdwhu wkdq 4 dqg wkdw ￿+￿> 2, dqg 2+￿> 2, uhsuhvhqw xqlirup glvwulexwlrqv rq wkh
xqlw vtxduh1 Wkhq wkh glvwulexwlrq ri delolw| lq lqgxvwu| 4 dprqj pljudqwv uvw rughu vwrfkdvwlfdoo|
grplqdwhv wkh glvwulexwlrq ri delolw| lq wkh vdph lqgxvwu| dprqj orfdo shrsoh1
Dprqj wkhvh dvvxpswlrqv/ wkh frqglwlrq wkdw C+}>,@C lv d frqvwdqw lv wkhuh wr olplw wkh dprxqw
ri frpsohphqwdulw| ehwzhhq delolw| dqg lqyhvwphqw zklfk khosv xv dyrlg d fdvh vxfk dv wkh rqh lq
Iljxuh 61 Qrwh wkdw zkloh wklv frqglwlrq reylrxvo| lpsolhv wkdw C2+}>,@CC} @3 > dv srlqwhg rxw lq
Vhfwlrq 514 lw grhv qrw qhfhvvdulo| lpso| wkh devhqfh ri frpsohphqwdulw| ehwzhhq delolw| dqg fdslwdo1
Wkh dvvxpswlrq ri xqlirup glvwulexwlrq ri delolwlhv dyrlgv wkh fdvh lq Iljxuh 51 Ilqdoo|/ wkh dvvxpswlrq
wkdw C+}>,@C} lv hodvwlf hqrxjk zlwk uhvshfw wr }/ gluhfwo| lpsolhv wkdw wkh ghpdqg iru fdslwdo lv
lqhodvwlf1 Wklv lv wr pdnh vxuh wkdw wkh kljkhu lqwhuhvw udwh dw orfdwlrq 5 lv vx!flhqwo| frvwo| iru wkh
iru s
￿Eu ghulyhg lq wkh Dsshqgl{ wkdw xqghu wkh dvvxpswlrq wkdw Y.>E5
￿*E n "|ck
￿*Yk lv erxqghg deryh dqg ehorz
+zklfk kdv douhdg| ehhq dvvxphg,/ wkh sEu fxuyh uhpdlqv erxqghg dzd| iurp ehfrplqj yhuwlfdo1
4:Wkh surri lv reylrxv dqg lv rplwwhg1
44pryhuv1 Rwkhuzlvh wkh vhohfwlrq hhfw pd| qrw eh vwurqj hqrxjk wr jxdudqwhh uvw rughu vwrfkdvwlf
grplqdqfh1
518 Glvfxvvlrq
Zh lpsrvhg d udwkhu ohqjwk| olvw ri frqglwlrqv lq rughu wr jhw wklv uhvxow1 Lw lv wkhuhiruh zruwk
hpskdvl}lqj wkdw wkh frqglwlrqv duh pruh vwulqjhqw wkdq zh dfwxdoo| qhhg1 Iru h{dpsoh/ zh gr qrw
qhhg wkh surshuw| wkdw i +, lv hyhu|zkhuh  dwwhu wkdq wkh 78￿ olqh lq rughu wr suryh Fodlp 5/ wkrxjk
rxu fxuuhqw surri grhv pdnh xvh ri wklv surshuw|1 Lw fdq eh gluhfwo| fkhfnhg iurp wkh surri ri Fodlp
5 wkdw lq wkh fdvh zkhuh i￿+,@4+l1h1/ wkh i +, fxuyh lv d vwudljkw olqh sdudooho wr wkh 78￿ olqh,/ Fodlp
5 frqwlqxhv wr krog dv orqj dv u2 Au ￿1 E| frqwlqxlw|/ lw dovr krogv zkhq i￿+,  4 lv doorzhg wr eh
srvlwlyh/ exw lv erxqghg deryh +rqfh djdlq dv orqj dv u2 Au ￿,1 Dv d frqvhtxhqfh/ lw fdq eh vkrzq
wkdw dv orqj dv u2 Au ￿> hdfk ri wkh rwkhu frqglwlrqv ri Fodlp 5 fdq eh uhod{hg zlwkrxw fkdqjlqj wkh
uhvxow1
Iurp wkh srlqw ri ylhz ri xvlqj wklv prgho wr lqwhusuhw rxu gdwd/ lw lv dovr xvhixo wr h{dplqh wkh
frqvhtxhqfhv ri uhod{lqj wkh vwurqj v|pphwu| dvvxpswlrqv wkdw zh kdyh vr idu lpsrvhg1 Zh qrz uhod{
hdfk ri wkh pdlq dvvxpswlrqv lq vhtxhqfh1
41 Glhuhqw delolw| glvwulexwlrqv lq wkh wzr orfdwlrqv= Lq jhqhudo/ pruh ru ohvv dq|wklqj
fdq kdsshq lq wklv fdvh1 Rqh lqwhuhvwlqj vshfldo fdvh lv zkhq rqh ri wkh srsxodwlrqv kdv pruh delolw|
dorqj erwk glphqvlrqv wkdq wkh rwkhu1 Wklv zrxog eh wkh fdvh/ iru h{dpsoh/ li +vd|, srsxodwlrq 5 kdv
d ehwwhu rxwvlgh rswlrq wkdq srsxodwlrq 4= lq wklv fdvh wkh orz delolw| shrsoh lq wkdw srsxodwlrq zrxog
wdnh wkhlu rxwvlgh rswlrq dqg rqo| uhodwlyho| kljk delolw| shrsoh zrxog lqyhvw lq hlwkhu ri wkh lqgxvwulhv1
Lw lv fohdu wkdw wklv zloo whqg wr zlghq wkh delolw| jds ehwzhhq wkrvh zkr pryh iurp orfdwlrq 5 wr
orfdwlrq 4 dqg wkrvh zkr vwd| lq orfdwlrq 41
51 Dv|pphwulf lqwhuhvw udwhv= Wkh hhfw ri uhod{lqj wkh dvvxpswlrq ri v|pphwulf lqwhuhvw
udwhv lv srwhqwldoo| txlwh frpsoh{1 Li rqh frppxqlw| kdv v|vwhpdwlfdoo| kljkhu lqwhuhvw udwhv wkdq wkh
rwkhu  vd|/ u2
2 u￿
￿ @ u￿
2  u2
￿ A 3  wkh qhw hhfw fdq lq sulqflsoh jr hlwkhu zd| vlqfh shrsoh iurp
srsxodwlrq 5 sd| kljkhu udwhv erwk li wkh| pljudwh dqg li wkh| vwd|1 Wkh rqh xqdpeljxrxv hhfw lv rq
wkh ghflvlrq wr wdnh wkh rxwvlgh rswlrq1 Pruh ri wkh shrsoh lq srsxodwlrq 5 +zklfk idfhv kljkhu udwhv,
zloo wdnh wkh rxwvlgh rswlrq dqg/ dv glvfxvvhg lq wkh suhylrxv sdudjudsk/ wklv kdv wkh hhfw ri udlvlqj
wkh dyhudjh delolw| ri pryhuv iurp wkdw srsxodwlrq14;
4;Rqh uhdvrq zk| lqwhuhvw udwhv pd| eh kljkhu lq rqh srsxodwlrq wkdq lq wkh rwkhu lv wkdw delolw| ohyhov duh kljkhu lq
45Lw lv dovr srvvleoh wkdw wkh glhuhqwldo ehwzhhq wkh lqwhuhvw udwh sdlg e| pryhuv dqg wkh udwh sdlg
e| vwd|huv pd| ydu| dfurvv srsxodwlrqv1 Rqh pljkw h{shfw wkh glhuhqwldo wr eh odujh iru frppxqlwlhv
wkdw kdyh ihz frqqhfwlrqv rxwvlgh wkhlu krph edvh dqg vpdoo iru zlgho| glvshuvhg frppxqlwlhv1 Wr {
lghdv/ frqvlghu wkh fdvh zkhuh vwduwlqj zlwk u2
￿ u￿
￿ @ u￿
2 u2
2 zh udlvh u2
￿ u￿
￿ dqg uhgxfh u￿
2 u2
2= Wklv
pdnhv lw ohvv olnho| wkdw vwd|huv lq orfdwlrq 4 duh vwurqjo| vhohfwhg iru lqgxvwu| 4 +ehfdxvh ohvv shrsoh
pryh,/ exw lw dovr pdnhv lw ohvv olnho| wkdw wkrvh zkr pryh wr orfdwlrq 4 iurp orfdwlrq 5 duh vwurqjo|
vhohfwhg iru lqgxvwu| 41 Lq rwkhu zrugv/ erwk wkh pryhuv dqg wkh vwd|huv dprqj wkrvh zkr qdoo| mrlq
lqgxvwu| 4 duh olnho| wr kdyh orzhu delolw| dqg wkh qhw hhfw pd| eh dpeljxrxv1
61 [2
￿   [￿
￿> l1h1/ lqgxvwu| 5 lv d orw pruh surwdeoh wkdq lqgxvwu| 4=4< Lq wklv fdvh wkh
rqo| shrsoh zkr zrxog fkrrvh wr vwd| lq orfdwlrq 4 zrxog eh shrsoh zlwk yhu| kljk ydoxhv ri ￿=53 Lq
rwkhu zrugv/ wkh i +, fxuyh zloo pryh wr srvlwlrq olnh D￿￿E￿￿ lq Iljxuh 41 Krzhyhu/ e| wkh vdph orjlf
lw lv dovr wuxh wkdw rqo| shrsoh zlwk yhu| kljk ydoxhv ri ￿ zloo pryh wr lqgxvwu| 4 iurp orfdwlrq 51
Wkhuhiruh wkh qhw hhfw ri fkdqjhv lq [2
￿@[￿
￿ rq wkh h{whqw ri srvlwlyh vhohfwlrq fdq eh hlwkhu srvlwlyh
ru qhjdwlyh1
519 Lqyhvwphqw dqg Surgxfwlylw|
Wkh pdlq ohvvrq iurp rxu lqyhvwljdwlrq ri orfdwlrq fkrlfh lv wkdw xqghu uhdvrqdeoh frqglwlrqv wkrvh
zkr pryh wr d sduwlfxodu orfdwlrq pd| eh pruh deoh wkdq wkrvh zkr zhuh eruq wkhuh1 Wkh hhfw
ri wklv vhohfwlyh pljudwlrq rq lqyhvwphqw lv/ krzhyhu/ dpeljxrxv/ vlqfh wkh delolw| eldv h{lvwv suhflvho|
ehfdxvh wkh pryhuv idfh kljkhu lqwhuhvw udwhv1 Dv d uhvxow/ lw lv txlwh srvvleoh wkdw pljudqwv/ ghvslwh
kdylqj kljkhu delolw|/ lqyhvw ohvv1
Wxuqlqj qh{w wr surgxfwlylw|/ wkhuh duh fohduo| wzr hhfwv1 Pryhuv kdyh kljkhu delolw| exw pd|
lqyhvw ohvv1 Wkh qhw hhfw pd| eh lq hlwkhu gluhfwlrq/ exw dv zh vwdwhg lq wkh lqwurgxfwlrq/ zh duh
lqwhuhvwhg lq wkh fdvh zkhuh pryhuv lqyhvw ohvv exw kdyh d kljkhu dyhudjh surgxfwlylw|= Wkh qh{w Fodlp
vkrzv wkdw xqghu wkh frqglwlrqv ri Fodlp 5/ wklv surshuw| krogv iru wkh shuvrq rq wkh pdujlq ehwzhhq
prylqj dqg vwd|lqj +wkh surri lv lq wkh Dsshqgl{,1
Fodlp 6 Dvvxph wkdw C+}>,@C lv d frqvwdqw dqg wkdw wkh hodvwlflw| ri wkh ixqfwlrq C+}>,@C}
wkdw srsxodwlrq= wklv udlvhv wkh ghpdqg iru fdslwdo dqg wkhuhiruh lqwhuhvw udwhv1
4<Wkh fdvh zkhuh wkh jrrg surgxfhg e| lqgxvwu| 5 fduulhv d kljkhu sulfh wkdq wkh jrrg surgxfhg e| lqgxvwu| 4 lv
h{dfwo| wkh vdph1
53Wkh hhfw ri udlvlqj f
2
￿/ nhhslqj f
￿
￿ {hg/ lv dfwxdoo| vrphzkdw vxewoh= lw kdv wkh hhfw ghvfulehg lq wkh wh{w/ exw
udlvlqj f
2
￿*f
￿
￿ dovr  dwwhqv wkh sEu fxuyh/ zklfk dfwv dv d frxqwhuydlolqj hhfw1 Lq wkh h{wuhph fdvhv/ dv lq Iljxuh 4/
wkh uvw hhfw pxvw/ krzhyhu/ grplqdwh1
46zlwk uhvshfw wr } lv juhdwhu wkdq 41 Wkhq wkh shuvrq zkr lv lqglhuhqw ehwzhhq prylqj dqg vwd|lqj zloo
kdyh d orzhu } exw d kljkhu +}>, li kh pryhv1
Wklv lv/ ri frxuvh/ dw ehvw looxvwudwlyh= lw dssolhv rqo| wr wkh pdujlqdo shuvrq/ zkloh zh duh lqwhuhvwhg
lq wkh dyhudjh iru wkh hqwluh srsxodwlrq ri pryhuv dqg vwd|huv154 Krzhyhu/ lw grhv hvwdeolvk wkh sulpd
idflh sodxvlelolw| ri d qhjdwlyh uhodwlrq ehwzhhq delolw| dqg lqyhvwphqw1
51: G|qdplfv
Zlwk wkh uhvxowv derxw lqyhvwphqw dqg orfdwlrq fkrlfh lq kdqg/ zh surfhhg wr ghulyh wkh fdslwdo
vwrfn dqg surgxfwlrq wudmhfwrulhv iru d up zlwk delolw|  idflqj dq lqwhuhvw udwh u1E h j l qz l w kw k h
dffxpxodwlrq surfhvv ri vrphrqh zkr vwduwv rxw h{shfwlqj vdohv ri dw ohdvw [￿ +qrwh wkdw zh qrz doorz
[￿ wr ydu| dfurvv upv,1 Wkhq
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Wdnlqj h{shfwdwlrqv/ zh jhw wkh g|qdplf sdwk ri hyroxwlrq ri rxwsxw=
H orj[| @ H orj[￿ .+ w  4,H orj+4 . r,.+ w  4,H orj+
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Wr jhw wkh fruuhvsrqglqj htxdwlrq iru fdslwdo vwrfn/ zh revhuyh wkdw N| @ [|}W+>u,/z k l f kj l y h vx v
H orjN| @ H orj[￿ . H orj}W+>u,.+ w  4,H orj+4 . r,.+ w  4,H orj+
}W+>u,
4.r
/ ,=
54Pruhryhu/ dv zh zloo vhh/ > lv qrw h{dfwo| wkh uljkw phdvxuh ri surgxfwlylw| iurp wkh srlqw ri ylhz rxu hpslulfdo
zrun  wkh fruuhfw phdvxuh lv .t*L}>E
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47Ehfdxvh H orj+4.r, rxjkw wr eh wkh vdph iru hyhu|rqh/55 erwk fdslwdo vwrfn dqg rxwsxw jurz idvwhu li
dqg rqo| li H orj+
5WEkco￿
￿n"r / , lv kljkhu1 Dv revhuyhg deryh/ +}W/ ,> pd| eh kljkhu iru wkh rxwvlghuv
hyhq li wkh| kdyh d orzhu }W= Iru wkh vdph uhdvrq/ H orj+
5WEkco￿
￿n"r / ,/ pd| dovr eh kljkhu iru wkh
rxwvlghuv1
Vlqfh wkrvh zkr kdyh d orzhu }W fdq kdyh d kljkhu H orj+
5WEkco￿
￿n"r / , rqo| li wkh| kdyh kljkhu
delolw|/ li zh revhuyh wkdw rqh jurxs kdv d kljkhu }W exw d  dwwhu wudmhfwru| iru rxwsxw zh vkrxog
frqfoxgh wkdw lw kdv ohvv delolw| exw idfhv orzhu lqwhuhvw udwhv1 Wklv lghd lv wkh edvlv iru wkh hpslulfdo
zrun uhsruwhg lq wkh iroorzlqj vhfwlrqv1
6 Lqvwlwxwlrqdo Edfnjurxqg
614 Wkh Vhwwlqj
Wkh vhwwlqj iru wkh hpslulfdo dqdo|vlv lv wkh Vrxwk Lqgldq wrzq ri Wluxsxu1 Lq wklv vxe0vhfwlrq dqg
wkh qh{w/ zh wu| wr h{sodlq zk| Wluxsxu*v surgxfwlrq foxvwhu lv lghdoo| vxlwhg wr whvw wkh lpsolfdwlrqv
ri qhwzrun0edvhg ohqglqj ghyhorshg lq wkh suhylrxv vhfwlrq1
Wluxsxu lv orfdwhg lq Frlpedwruh glvwulfw/ lq wkh prghuq Lqgldq vwdwh ri Wdplo Qdgx1 Wklv duhd zdv
wudglwlrqdoo| nqrzq dv Nrqjxqdg/ rqh ri wkh yh elj vxe0glylvlrqv ri wkh Wdplo0vshdnlqj frxqwu|/ sulru
wr wkh duulydo ri wkh Eulwlvk1 Nrqjxqdg lv eholhyhg wr kdyh ehhq frorql}hg e| wkh Yhoodod Jrxqghuv/
dq holwh fxowlydwru fdvwh/ lq wkh wzhoiwk fhqwxu| +Ehfn/ 4<:5,1 Zkloh Nrqjxqdg lv txlwh gu|/ wkh vrlo
lv ihuwloh dqg wkhuh duh vljqlfdqw uhvhuyhv ri vxevrlo zdwhu1 Zkhuh zhoo luuljdwlrq zdv dydlodeoh/ kljk
djulfxowxudo |lhogv kdyh ehhq rewdlqhg iurp hduo| wlphv1
Nrqjxqdg hphujhg dv wkh prvw frpphufldol}hg uhjlrq lq Wdplo Qdgx lq wkh odvw txduwhu ri wkh
qlqhwhhqwk fhqwxu| zlwk wkh dgyhqw ri wkh udlozd|v/ dv fxowlydwlrq vkliwhg suhgrplqdqwo| lqwr fdvk
fursv +sduwlfxoduo| frwwrq,1 E| wkh 4<83v Frlpedwruh kdg 53( ri lwv odqg doorfdwhg wr fdvk fursv/
zklfk lv wkh odujhvw vkduh ri dq| glvwulfw lq Wdplo Qdgx/ dqg wklv odqg zdv dprqj wkh prvw ydoxdeoh
lq wkh vwdwh +Frlpedwruh Glvwulfw Jd}hwwhhu/ 4<84> Ednhu/ 4<;7,1 Zkloh wkh Nrqjx Yhoodod Jrxqghuv
kdg dozd|v ehhq zhdowk|/ wkh fxowlydwlrq ri fdvk fursv wudqviruphg wklv frppxqlw| lqwr rqh ri wkh
zhdowklhvw lq Wdplo Qdgx1
Zkloh Wluxsxu*v dvvrfldwlrq zlwk wkh frwwrq wudgh jrhv dw ohdvw dv idu edfn dv wkh qlqhwhhqwk
fhqwxu|/ wkh uvw wh{wloh pdqxidfwxulqj xqlw zdv rqo| hvwdeolvkhg lq wkh wrzq lq 4<681 Wkh Qdndudw0
wduv/ d frppxqlw| wudglwlrqdoo| lqyroyhg lq wudglqj/ lqlwldoo| grplqdwhg wkh lqgxvwu|1 Krzhyhu/ diwhu
55Wklv lv doprvw e| frqvwuxfwlrq= glhuhqfhv dprqj shrsoh kdyh ehhq vzhsw lqwr wkh > ixqfwlrq1
48d surorqjhg shulrg ri oderu xquhvw lq wkh plg04<93v/ wkh| zhuh odujho| uhsodfhg e| wkh Jrxqghuv
+Vzdplqdwkdq dqg Mh|dudqmdq/ 4<<7,1 Wkh Jrxqghuv duh d vr0fdoohg uljkw kdqg +ydodqjndl,f d v w h /
vr wkh| zhuh wudglwlrqdoo| frqqhg wr odqg0edvhg dfwlylwlhv> wklv zdv wkhlu uvw vljqlfdqw frpphufldo
yhqwxuh rxwvlgh djulfxowxuh1 Iru wkh qh{w wzhqw| |hduv ru vr/ wkh lqgxvwu| zdv grplqdwhg e| wkh
Jrxqghuv dqg fdwhuhg doprvw h{foxvlyho| wr wkh grphvwlf pdunhw1
Wkh h{sruw ri nqlwwhg jduphqwv iurp Wluxsxu vwduwhg wr jurz yhu| udslgo| durxqg 4<;8/ dqg lq
wkh hduo| 4<<3v wkh dqqxdo jurzwk udwh zdv deryh 83(1 Wklv jhqhudwhg dq lq rz ri qhz hqwuhsuhqhxuv
iurp rxwvlgh Wluxsxu1 E| wkh plg04<<3v/ zklfk lv zkhq zh revhuyh wkh lqgxvwu|/ derxw kdoi ri wkh
h{sruwhuv zhuh Jrxqghuv zkloh wkh uhvw zhuh iurp doo ryhu Lqgld1 Lq rxu vdpsoh ri h{sruwhuv/ 8;( duh
Jrxqghuv/ <( duh Pxgdolduv/ 43( duh Fkhwwlduv/ dqg wkh uhpdlqlqj 56( duh iurp rxwvlgh Vrxwk Lqgld/
pdlqo| iurp wudglwlrqdo wudglqj frppxqlwlhv vxfk dv Pduzdulv/ Jxmdudwlv dqg Nkdwwul Sxqmdelv1
Iurp wkh srlqw ri ylhz ri rxu iudphzrun/ Jrxqghuv lq Wluxsxu duh doprvw wkh shuihfw h{dpsoh
ri orfdo shrsoh1 Wkh| kdyh vxevwdqwldo suhvhqfh lq wkh duhd dqg h{whqvlyh h{shulhqfh lq wkh orfdo
lqgxvwu|/ erwk ri zklfk vwuhqjwkhq qhwzrun ohqglqj1 Lq frqwudvw/ wkh rwkhu frppxqlwlhv duh olwhudoo|
rxwvlghuv/ zkr rqo| duulyhg lq Wluxsxu lq wkh 4<<3v zlwk wkh vxujh lq h{sruwv1 Wkhvh rxwvlghuv ehorqj
wr wudglwlrqdo wudglqj frppxqlwlhv zlwk zhoo hvwdeolvkhg qhwzrunv lq rwkhu sduwv ri wkh frxqwu| exw lw
lv suredeo| wrr vrrq iru wkhvh qhz hqwudqwv wr kdyh iruphg wkhlu rzq qhwzrunv lq Wluxsxu/ wkrxjk zh
zrxog h{shfw vxfk qhwzrunv wr xowlpdwho| hphujh li wkh lqgxvwu| frqwlqxhv wr surylgh kljk uhwxuqv rq
lqyhvwphqw lq wkh orqj0uxq1 Iru wkh wlph ehlqj dw ohdvw/ lw vhhpv sodxvleoh wkdw wkh rxwvlghuv kdyh wr
iruhjr wkh orzhu lqwhuhvw udwhv wkdw wkh| zrxog uhfhlyh li wkh| orfdwhg lq rqh ri wkhlu pruh hvwdeolvkhg
exvlqhvv fhqwhuv hovhzkhuh lq wkh frxqwu|1
Rxu prgho zrxog wkhuhiruh whqg wr vxjjhvw wkdw Jrxqghuv pd| kdyh orzhu delolw| dqg zloo lqyhvw
pruh/ dw ohdvw uhodwlyh wr wkhlu delolw|1 Vhyhudo rwkhu idfwruv uhlqirufh wklv hhfw1 Iluvw/ wkh Jrxqghuv
kdyh doprvw qr suhvhqfh lq wudgh ru lqgxvwu| rxwvlgh Wluxsxu dqg wkhuhiruh wkhlu dffhvv wr qhwzrun
ohqglqj/ zhuh wkh| wr lqyhvw rxwvlgh Wluxsxu/ lv olnho| wr eh yhu| olplwhg1 Dv zh kdyh douhdg| revhuyhg
lq vxe0vhfwlrq 518/ odujhu lqwhuhvw glhuhqwldov ehwzhhq krph dqg deurdg whqg wr orzhu wkh dyhudjh
delolw| ri wkh srsxodwlrq wkdw vwd|v edfn1 Vhfrqg/ wkh rxwvlghuv lq Wluxsxu duh iurp wudglwlrqdo
exvlqhvv frppxqlwlhv zkhuhdv wkh Jrxqghuv duh/ iru wkh prvw sduw/ qhz wr lqgxvwu|1 Dw ohdvw lq whupv
ri xqghuvwdqglqj wkh surfhvv ri h{sruwlqj/ wkh rxwvlghuv suredeo| kdyh dq delolw| dgydqwdjh1 Wklug/
ehfdxvh wkh rxwvlghuv frph iurp wudglwlrqdo exvlqhvv frppxqlwlhv/ wkhlu fdslwdo suredeo| kdv pdq|
dowhuqdwlyh xvhv/ zkloh wkh Jrxqghuv fdq rqo| lqyhvw wkhlu vxevwdqwldo djulfxowxudo zhdowk lq wkh orfdo
49jduphqw lqgxvwu|/ ru lq djulfxowxuh ru lq wkh kljko| lqh!flhqw Lqgldq qdqfldo vhfwru1 Wkh lqwhuhvw
udwhv  iru erwk pryhuv dqg vwd|huv  duh suredeo| kljkhu iru wkh rxwvlghuv wkdq iru wkh Jrxqghuv1
Dv zh revhuyhg lq vxe0vhfwlrq 518/ wklv whqgv wr udlvh wkh dyhudjh txdolw| ri rxwvlghuv lq wkh lqgxvwu|
+dqg ghsuhvv wkh dprxqw wkh| lqyhvw,/ uhodwlyh wr wkh Jrxqghuv1
615 Wkh Lqgxvwu|
Wkh lqgxvwu| surgxfhv nqlwwhg jduphqwv dqg lv odujho| irfxvhg wrzdugv h{sruwlqj1 Prvw upv surgxfh
w0vkluwv/ wdujhwhg dw orz0hqg uhwdlo rxwohwv lq Hxursh dqg wkh Xqlwhg Vwdwhv1 Wkhuh duh hvvhqwldoo| wkuhh
w|shv ri upv lq wkh lqgxvwu|= gluhfw h{sruwhuv/ lqgluhfw h{sruwhuv/ dqg mre0zrunhuv1 Gluhfw h{sruwhuv
duh wkh rqhv zkr uhfhlyh rughuv iurp deurdg1 Rqfh wkh| kdyh dq rughu wkh| riwhq sdvv rq d iudfwlrq
ri wkh rughu wr rqh ru pruh lqgluhfw h{sruwhuv1 Lqgluhfw h{sruwhuv duh lqghshqghqw jduphqw surgxfhuv
zkr duh hqwluho| uhvsrqvleoh iru wkhlu vkduh ri wkh rughu/ gholyhulqj wkh qlvkhg surgxfw wr wkh gluhfw
h{sruwhu sulru wr vklsphqw1
Jduphqw surgxfwlrq lv rujdql}hg lq d qxpehu ri vwdjhv= wkh pdmru vwdjhv duh nqlwwlqj/ g|hlqj dqg
vwlwfklqj/ zkloh wkh plqru vwdjhv lqfoxgh fdohqgdulqj +vkulqndjh frqwuro,/ sulqwlqj dqg fxulqj1 Wkh
gluhfw dqg lqgluhfw h{sruwhuv zloo w|slfdoo| rzq pdfklqhu| iru vrph vwdjhv ri surgxfwlrq/ exw qrw doo ri
wkhp1 Iru wkh uhvw ri wkh vwdjhv wkh| zloo hpsor| mre0zrunhuv/ zkr duh vshfldol}hg surgxfhuv rzqlqj
pdfklqhu| iru d vlqjoh vwdjh rqo|1
Mre0zrun dqg wkh xvh ri lqgluhfw h{sruwhuv doorzv iru ghfhqwudol}dwlrq lq wkh surgxfwlrq surfhvv
dqg lv rqh uhdvrq zk| wkhuh fdq eh odujh yduldwlrqv lq wkh rxwsxw0fdslwdo udwlr dfurvv gluhfw h{sruwhuv1
Krzhyhu/ vxfk ghfhqwudol}dwlrq kdv frvwv ri lwv rzq1 Txdolw| dsshduv wr vxhu dqg ghod|v lq vklsphqw/
sduwlfxoduo| gxulqj wkh shdn surgxfwlrq vhdvrq/ duh pruh iuhtxhqw1 Iurp rxu frqyhuvdwlrqv zlwk
edqnhuv lq Wluxsxu dqg r!fhuv lq wkh H{sruw Fuhglw Jxdudqwhh Frusrudwlrq +HFJF,/ d jryhuqphqw
djhqf| wkdw lqvxuhv h{sruwhuv/ lw dsshduv wkdw vxfk ghod|v riwhq uhvxow lq rughuv ehlqj uhmhfwhg e|
iruhljq ex|huv1
616 Wkh Gdwd
Wkh pdlq gdwd vrxufh iru wklv sdshu lv d vxuyh| ri vl{ kxqguhg gluhfw h{sruwhuv/ lqgluhfw h{sruwhuv
dqg mre0zrunhuv fduulhg rxw lq 4<<81 Ghwdlov ri wkh hqwuhsuhqhxu*v edfnjurxqg/ klv dffhvv wr edqn
qdqflqj/ dv zhoo dv h{sruw +surgxfwlrq, dqg lqyhvwphqw lqirupdwlrq ryhu d irxu0|hdu shulrg/ 4<<4
wr 4<<7/ zhuh froohfwhg iurp hdfk up1 Vrph vxssohphqwdo lqirupdwlrq zdv froohfwhg wkurxjk d eulhi
4:uh0vxuyh| lq 4<<:1
Ehiruh wxuqlqj wr d ghvfulswlrq ri wkh gdwd/ zh eulh | ghvfuleh wkh vdpsolqj surfhgxuh hpsor|hg
lq wkh 4<<8 Vxuyh|/ zklfk lv qrq0vwdqgdug1 Wkh Wluxsxu surgxfwlrq foxvwhu lv d frpsoh{ lqvwlwxwlrq
frpsulvlqj dw ohdvw wzr wkrxvdqg surgxfwlrq xqlwv1 Pdq| ri wkh xqlwv duh xquhjlvwhuhg/ vr wkhuh lv qr
olvw ri upv lq wkh wrzq1 Pruhryhu/ dffxudwh pdsv duh xqdydlodeoh> Wluxsxu/ olnh prvw vpdoo Lqgldq
wrzqv/ lv d pd}h ri odqhv dqg e|0odqhv1 Xqghu wkhvh flufxpvwdqfhv zh zhuh xqdeoh wr frqgxfw d fhqvxv
ri doo surgxfwlrq xqlwv/ zklfk zrxog kdyh doorzhg xv wr udqgrpo| vdpsoh upv iru wkh vxuyh|1 Zh zhuh
dovr xqdeoh wr glylgh wkh wrzq lqwr d vx!flhqwo| odujh qxpehu ri foxvwhuv/ zklfk zrxog kdyh doorzhg
xv wr vxuyh| d vdpsoh ri foxvwhuv1 Lqvwhdg zh glylghg wkh wrzq lqwr whq }rqhv dqg doorfdwhg d {hg
qxpehu ri gd|v wr vxuyh| upv zlwklq hdfk }rqh156 Zh wkhq surfhhghg iurp rqh }rqh wr wkh qh{w
xqwlo wkh hqwluh wrzq zdv fryhuhg/ ryhu d wkuhh prqwk shulrg1 Xowlpdwho|/ lqirupdwlrq zdv froohfwhg
iurp 633 lqgluhfw h{sruwhuv dqg 47: gluhfw h{sruwhuv1 Wkh glvwulexwlrq ri upv e| frppxqlw|/ lq rxu
vdpsoh/ lv yhu| hyhq dfurvv wkh whq }rqhv/ vxjjhvwlqj wkdw wkh vdpsolqj zdv qrw eldvhg wrzdugv dq|
frppxqlw|157
617 Ghvfulswlyh Vwdwlvwlfv
Wkh glvfxvvlrq wkdw iroorzv irfxvhv iru wkh prvw sduw rq wkh rqh kxqguhg dqg iruw|0vhyhq gluhfw h{0
sruwhuv lq wkh 4<<8 Vxuyh|1 Vlqfh zh duh sduwlfxoduo| lqwhuhvwhg lq frpsdulqj wkh lqyhvwphqw ehkdylru
dqg wkh h{sruw shuirupdqfh ri wkh Jrxqghuv dqg wkh Rxwvlghuv/ wkh vdpsoh lv sduwlwlrqhg e| frp0
pxqlw|1 Zh dovr glylgh upv lqwr \rxqj dqg Rog xqlwv/ zkhuh wkh fxw0r vhsdudwlqj wkhvh upv lv
vshflhg wr eh yh |hduv ri h{sruw h{shulhqfh1 Yhu| ihz upv lq rxu vdpsoh kdyh pruh wkdq whq |hduv
ri h{shulhqfh1 Qrwh wkdw zh kdyh gdwd ryhu d irxu0|hdu shulrg/ 4<<4 wr 4<<7/ iru prvw ri wkh yduldeohv
wkdw zh glvfxvv1
Zh ehjlq zlwk wkh lqglylgxdo fkdudfwhulvwlfv ri wkh gluhfw h{sruwhuv lq Froxpqv 407 ri Wdeoh 41
Hdfk h{sruwhu surylghv lqirupdwlrq rq zkhq kh uvw duulyhg lq Wluxsxu dv zhoo dv zkhq kh uhfhlyhg klv
uvw gluhfw h{sruw rughu1 Wkh hqwuhsuhqhxu*v djh dqg h{shulhqfh f d qw k h qe hf r p s x w h gd wh d f ks r l q w
lq wlph ryhu wkh vdpsoh0shulrg= djh lv wkh qxpehu ri |hduv hodsvhg vlqfh kh uvw duulyhg lq Wluxsxu
zkloh h{shulhqfh lv wkh qxpehu ri |hduv vlqfh kh ehfdph d gluhfw h{sruwhu1 Wkh vdpsoh0vwdwlvwlfv iru
56Surgxfwlrq xqlwv lq Wluxsxu duh orfdwhg iru wkh prvw sduw lq frqyhuwhg uhvlghqwldo vwuxfwxuhv1 Wkhuh lv qr vhjuhjdwlrq
ri krphv dqg surgxfwlrq xqlwv wrgd|/ dqg upv duh vsuhdg wkurxjkrxw wkh wrzq1 Vlqfh zh zhuh xqdeoh wr lghqwli| dq|
vsdwldo foxvwhulqj lq surgxfwlrq dfwlylw|/ zh vxuyh|hg wkh hqwluh wrzq1
57Wkhuh lv d vlqjoh h{fhswlrq  rqh }rqh kdg d uhodwlyho| orz sursruwlrq ri Jrxqghuv1 Gursslqj wklv }rqh grhv qrw
dhfw wkh hvwlpdwhg h{sruw dqg fdslwdo vwrfn wudmhfwrulhv wkdw zh uhsruw odwhu lq Vhfwlrq 71
4;wkh wzr frppxqlwlhv duh idluo| vlplodu/ zlwk wkh h{fhswlrq ri wkh Rog gluhfw h{sruwhuv/ zkr kdyh pruh
wkdq yh |hduv ri gluhfw h{sruw h{shulhqfh1 Lq wklv fdwhjru|/ zh vhh wkdw wkh djh yduldeoh lv vljqlfdqwo|
odujhu iru wkh Jrxqghuv1 Wklv lv frqvlvwhqw zlwk wkh lqvwlwxwlrqdo edfnjurxqg/ zklfk vxjjhvwv wkdw wkh
Jrxqghuv zhuh hvwdeolvkhg lq Wluxsxu ehiruh wkh Rxwvlghuv duulyhg1
Wxuqlqj wr vrxufhv ri qdqfh/ doo wkh hqwuhsuhqhxuv dqg edqnhuv zh vsrnh wr phqwlrqhg wkh lpsru0
wdqfh ri lqirupdo vrxufhv ri fdslwdo lq Wluxsxu1 Idplo| dqg frppxqlw| fdslwdo lv d pdmru frpsrqhqw
ri wkh qdqfldo vwuxfwxuh ri prvw upv wkdw rshudwh lq Lqgld*v vpdoo0exvlqhvv vhfwru/ dqg Wluxsxu grhv
qrw dsshdu wr eh dq h{fhswlrq wr wklv sdwwhuq1 Ixuwkhu/ qlgklv +lqirupdo fuhglw lqvwlwxwlrqv, dqg fklw
ixqgv +urwdwlqj vdylqjv dqg fuhglw dvvrfldwlrqv, kdyh ehhq xvhg h{whqvlyho| lq Nrqjxqdg vlqfh hduo|
wlphv +Ednhu/ 4<;7,/ dqg frqwlqxh wr eh dq lpsruwdqw vrxufh ri fdslwdo wrgd|/ sduwlfxoduo| dprqj
Jrxqghu exvlqhvvphq1
Krzhyhu/ zkhq lw fdph wr surylglqj dfwxdo ghwdlov ri wkhlu rzq qdqfhv/ zh irxqg wkdw wkh vxuyh|hg
upv zhuh jhqhudoo| xqzloolqj wr glvfxvv wkh lqirupdo frpsrqhqw ri wkhlu qdqfhv1 Zh vshfxodwh wkdw
wklv lv ehfdxvh pdq| ri wkhvh wudqvdfwlrqv/ lqfoxglqj wkh lqirupdo qlgklv dqg fklw ixqgv/ ylrodwh wd{
odzv dqg2ru qdqfldo uhjxodwlrqv1
Wkh| glg/ krzhyhu/ surylgh xv zlwk lqirupdwlrq derxw wkhlu edqn fuhglw1 Edqn fuhglw lv dq lpsru0
wdqw vrxufh ri fuhglw iru qdqflqj lqyhvwphqwv lq pdfklqhu| iru erwk frppxqlwlhv +Wdeoh 4,1 Pruh
h{shulhqfhg h{sruwhuv dovr dsshdu wr kdyh juhdwhu dffhvv wr edqn fuhglw1 Qrwlfh/ krzhyhu/ wkdw wkhuh
lv olwwoh glhuhqfh ehwzhhq wkh wzr frppxqlwlhv/ erwk dprqj wkh \rxqj dv zhoo dv wkh Rog upv1 Wklv
odvw revhuydwlrq lv xvhixo lq uxolqj rxw wkh srvvlelolw| wkdw wkh irupdo fdslwdo pdunhw wuhdwv Jrxqghuv
dqg Rxwvlghuv glhuhqwo|1 Wkh glvwlqfw lqyhvwphqw ehkdylru wkdw zh revhuyh iru wkhvh frppxqlwlhv lv
hylghqwo| gxh wr wkhlu glhuhqwldo dffhvv wr rwkhu vrxufhv ri qdqfh158
Sduwqhuvkls lv dqrwkhu irupdo fkdqqho wkurxjk zklfk wkh up fdq h{sdqg lwv fdslwdo edvh1 Lw wxuqv
r x ww k d wd vp d q |d v5 8 ( ri wkh Rxwvlghuv dqg 64( ri wkh Jrxqghuv gr kdyh rxwvlgh sduwqhuv lq wkhlu
upv1 Wkhuh zhuh rq dyhudjh wkuhh rxwvlgh sduwqhuv lq wkhvh upv +erwk iru Jrxqghuv dqg Rxwvlghuv,/
dqg wkh sursulhwru*v vkduh ri wkh rzqhuvkls zdv 77( iru wkh Rxwvlghuv dqg 6<( iru wkh Jrxqghuv1
Zkloh wkhuh duh vpdoo glhuhqfhv khuh wkdw jr lq wkh uljkw gluhfwlrq +Rxwvlghuv duh pruh ghshqghqw
rq d vlqjoh shuvrq*v shuvrqdo dvvhwv,/ wkh wzr vhwv ri upv edvlfdoo| orrn yhu| vlplodu1 Wklv lv qrw
58Wkh idfw wkdw Jrxqghuv lqyhvw pruh ryhudoo exw kdyh wkh vdph sursruwlrq ri edqn fdslwdo/ vxjjhvwv wkdw edqn fdslwdo
whqgv wr eh frpsohphqwdu| wr rwkhu vrxufhv ri qdqfh udwkhu wkdq d vxevwlwxwh1 Wklv lv frqvlvwhqw zlwk pdq| vwdqgdug
prghov ri lpshuihfw fdslwdo pdunhwv +h1j1/ Kropvwurp0Wluroh/ 4<<:, zkhuh wkh dprxqw wkh edqn ohqgv lv sursruwlrqdo wr
wkh dprxqw ri sulydwh uhvrxufhv wkdw wkh lqyhvwru fdq udlvh1
4<vxusulvlqj  sduwqhuv duh w|slfdoo| phpehuv ri wkh h{whqghg idplo| +5<( vd| wkh| duh sduwqhuv zlwk
dq lpphgldwh idplo| phpehu dqg dqrwkhu 84( qdph phpehuv ri wkhlu h{whqghg idplo|, dqg kdyh
dffhvv wr wkh vdph frppxqlw| qhwzrun1 Zh vkrxog wkhuhiruh h{shfw wkdw wkh pdlq glhuhqfh ehwzhhq
Jrxqghuv dqg Rxwvlghuv zloo eh lq ohyhov udwkhu lq wkh vkduh rzqhg e| wkh sduwqhuv  hdfk Jrxqghu
sduwqhu zrxog eh h{shfwhg wr eulqj pruh fdslwdo +lq devroxwh dprxqw, lqwr wkh up1
Zh dovr froohfwhg dgglwlrqdo ghwdlov derxw wkh h{sruwhu*v edfnjurxqg1 Lw wxuqv rxw wkdw wkh Rxw0
vlghuv uhfhlyhg pruh vfkrrolqj wkdq wkh Jrxqghuv> wkh dyhudjh |hduv ri hgxfdwlrq iru wkh wzr frp0
pxqlwlhv +zlwk vwdqgdug ghyldwlrqv lq sduhqwkhvhv, duh 46174+5195, yhuvxv 441<3+61<9,1 Zh fdq uhmhfw
wkh htxdolw| ri phdqv iru wkh wzr frppxqlwlhv zlwk juhdwhu wkdq <8( frqghqfh1 Ixuwkhu/ :7( ri
wkh Rxwvlghuv yhuvxv 8:( ri wkh Jrxqghuv ehorqj wr idplolhv zlwk suhylrxv h{shulhqfh lq wkh wh{wloh
lqgxvwu|1 Wkhuh lv wkhuhiruh vrph sulpd idflh hylghqfh wr vxjjhvw wkdw wkh Rxwvlghuv pd| kdyh kljkhu
delolw| lq wkh vhqvh ri ehlqj ehwwhu suhsduhg wr ehfrph vxffhvvixo surgxfhuv1
Zlwk wklv edfnjurxqg lqirupdwlrq lq kdqg/ zh wxuq wr wkh gdwd rq wkh lqyhvwphqw dqg rxwsxw
yduldeohv wkdw olh dw wkh khduw ri wkh hpslulfdo dqdo|vlv1 Qrwh wkdw Vhfwlrq 5 ghulyhg wkh surgxfwlrq
wudmhfwru| dv d ixqfwlrq ri delolw| dqg wkh lqwhuhvw udwh1 Wrwdo surgxfwlrq lv urxjko| phdvxuhg e| wkh
vxp ri gluhfw h{sruwv dqg wkh lqgluhfw h{sruwlqj wkdw lv grqh iru rwkhuv +yhu| olwwoh lv surgxfhg iru wkh
grphvwlf pdunhw,1 Ehfdxvh iru d gluhfw h{sruwhu lqgluhfw h{sruwlqj lv hvvhqwldoo| d idooedfn zkhq gluhfw
rughuv duh xqdydlodeoh/ wkh yroxph ri gluhfw h{sruwv pd| eh d ehwwhu phdvxuh ri shuirupdqfh wkdq wrwdo
surgxfwlrq1 Wklv lv vxssruwhg e| wkh hylghqfh/ suhvhqwhg odwhu/ wkdw vshfldol}hg lqgluhfw h{sruwhuv ri
hlwkhu frppxqlw| rshudwh zlwk pxfk ohvv pdfklqhu| ri wkhlu rzq wkdq wkh gluhfw h{sruwhuv/ zklfk
vxjjhvwv lq wxuq wkdw gluhfw h{sruwhuv zrxog qrw kdyh lqyhvwhg qhduo| dv pxfk li wkh| uhdoo| lqwhqghg
wr irfxv rq lqgluhfw h{sruwlqj1
Lw lv zruwk hpskdvl}lqj/ krzhyhu/ wkdw doo wkh uhvxowv uhsruwhg lq wklv sdshu frqwlqxh wr krog li
zh xvh wrwdo surgxfwlrq udwkhu wkdq gluhfw h{sruwv dv d phdvxuh ri surgxfwlrq1 Wkh h{dfw uhvxowv duh
dydlodeoh iurp wkh dxwkruv1
Orrnlqj qrz dw gluhfw h{sruwv/ Wdeoh 4 vkrzv wkdw dyhudjh h{sruwv iru wkh wzr frppxqlwlhv duh
yhu| vlplodu iru \rxqj gluhfw h{sruwhuv/ exw dprqj wkh Rog h{sruwhuv wkh ohyhov duh kljkhu iru wkh
Jrxqghuv1 Lw zloo/ krzhyhu/ eh d plvwdnh wr lqihu iurp wkhvh vlpsoh dyhudjhv wkdw Jrxqghuv kdyh
vwhhshu wudmhfwrulhv zlwk uhvshfw wr h{shulhqfh> zh zloo vhh lq wkh qh{w vhfwlrq wkdw wklv jhwv uhyhuvhg
rqfh zh lqwurgxfh wkh qhfhvvdu| frqwurov1
Wxuqlqj qh{w wr lqyhvwphqw/ Jrxqghuv rzq vljqlfdqwo| pruh pdfklqhu| dw hdfk vwdjh ri wkh
53gluhfw h{sruwhu*v olih0f|foh1 Orrnlqj dw wkh fdslwdo0h{sruw udwlr/ wkh glhuhqfh ehwzhhq frppxqlwlhv/
sduwlfxoduo| iru wkh \rxqj h{sruwhuv/ lv vwulnlqj1 Frqvlvwhqw zlwk wklv hylghqfh lv wkh idfw wkdw Jrxqghuv
gr d vljqlfdqwo| juhdwhu iudfwlrq ri lqgluhfw h{sruwlqj1 Wklv suhvxpdeo| uh hfwv wkh idfw wkdw d gluhfw
h{sruwhu zloo dffhsw lqgluhfw rughuv iurp rwkhu h{sruwhuv zkhq klv pdfklqhu| lv lgoh1 Doo h{sruwhuv
dffhsw ohvv lqgluhfw h{sruwv dv wkh| ehfrph pruh h{shulhqfhg/ |hw Rog Jrxqghuv frqwlqxh wr pdlqwdlq
d vxevwdqwldo ohyho ri lqgluhfw h{sruwlqj zklfk vxjjhvwv wkdw wkhlu rzq rughuv duh qhyhu vx!flhqw wr
nhhs wkhlu pdfklqhu| uxqqlqj dw ixoo fdsdflw|1 Lq frqwudvw/ wkh Rog Rxwvlghuv lq rxu vdpsoh irfxv
h{foxvlyho| rq gluhfw h{sruwlqj1
Zh dovr orrn dw wkh fdslwdo vwrfn wkdw gluhfw h{sruwhuv kdyh lq wkh |hdu sulru wr wkhlu uvw gluhfw
rughu lq Wdeoh 41 Wklv lv dydlodeoh iru doo gluhfw h{sruwhuv zkr frpphqfhg gxulqj wkh vdpsoh0shulrg1
Wkh glvwlqfwlrq ehwzhhq wkh frppxqlwlhv krogv iru wkh vwduwlqj fdslwdo vwrfn dv zhoo> Jrxqghuv vwduw
zlwk qhduo| wkuhh wlphv dv pxfk fdslwdo dv wkh Rxwvlghuv1
Ilqdoo|/ wkhuh duh fohdu glhuhqfhv lq wkh h{whqw ri yhuwlfdo lqwhjudwlrq1 Ghqlqj yhuwlfdo lqwhjudwlrq
dv rzqhuvkls ri pdfklqhu| lq doo wkuhh pdmru vwdjhv ri surgxfwlrq +nqlwwlqj/ g|hlqj dqg vwlwfklqj,/
zh vhh wkdw 48( ri wkh \rxqj Jrxqghuv duh yhuwlfdoo| lqwhjudwhg/ dv rssrvhg wr :18( iru wkh \rxqj
Rxwvlghuv1 Wkhvh qxpehuv lqfuhdvh zkhq zh vwxg| sduwldo yhuwlfdo lqwhjudwlrq/ zklfk lv ghqhg dv
rzqhuvkls lq wzr ru pruh ri wkhvh vwdjhv ri surgxfwlrq/ exw wkh glhuhqfh ehwzhhq wkh wzr frppxqlwlhv
uhpdlqv1
Zh forvh wklv vhfwlrq e| eulh | ghvfulelqj wkh fkdudfwhulvwlfv ri wkh lqgluhfw h{sruwhuv/ zkr duh yhu|
glhuhqw iurp wkh gluhfw h{sruwhuv lq rxu vdpsoh1 Orrnlqj dw Froxpqv 80; lq Wdeoh 4/ wkh iroorzlqj
glhuhqfhv duh uhdglo| glvfhuqleoh1 Iluvw/ wkh| duh |rxqjhu1 Wklv lv qrw vxusulvlqj dv pdq| krsh wr
pryh xs dqg uhfhlyh gluhfw rughuv ri wkhlu rzq1 Yhu| ihz lqgluhfw h{sruwhuv/ sduwlfxoduo| dprqj wkh
Rxwvlghuv/ uhpdlq lq wkh exvlqhvv rqfh wkh| kdyh furvvhg yh |hduv ri djh1 Surw0pdujlqv duh vpdoo iru
wkhvh surgxfhuv dqg prvw zloo ohdyh wkh exvlqhvv li wkh| gr qrw uhfhlyh gluhfw h{sruw rughuv zlwklq d ihz
|hduv1 Vhfrqg/ wkh lqgluhfw h{sruwhuv duh pxfk ohvv uholdqw rq edqn qdqfh wkdq wkh gluhfw h{sruwhuv1
Fdslwdo vwrfn dqg surgxfwlrq duh dovr idu orzhu wkdq wkh fruuhvsrqglqj ohyhov iru wkh gluhfw h{sruwhuv1
Qrwlfh wkdw wkhuh lv olwwoh glhuhqfh ehwzhhq Jrxqghuv dqg Rxwvlghuv dprqj wkh lqgluhfw h{sruwhuv1
Ixuwkhupruh/ up fkdudfwhulvwlfv kdugo| fkdqjh zlwk wkh h{sruwhu*v djh/ dowkrxjk wklv sdwwhuq lq wkh
gdwd pd| eh gxh wr vhohfwhg0h{lw dprqj wkh roghu lqgluhfw h{sruwhuv1 Wklug/ prvw ri wkh lqgluhfw
h{sruwhuv duh Jrxqghuv1 Lq frqwudvw/ wkh gluhfw h{sruwhuv duh hyhqo| glylghg ehwzhhq Jrxqghuv dqg
Rxwvlghuv1 Pljudqwv dsshdu wr frph zlwk wkh ylhz wkdw wkh| zdqw wr eh gluhfw h{sruwhuv1
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Lq wklv vhfwlrq zh vxemhfw wkh edvlf sdwwhuq lq wkh gdwd wkdw zh uhsruw deryh wr pruh fduhixo vfuxwlq|1
Zh ehjlq e| glvfxvvlqj wkh lghqwlfdwlrq ri wkh h{sruw dqg fdslwdo vwrfn wudmhfwrulhv1 Zh wkhq suhvhqw
wkh hvwlpdwlrq uhvxowv1 Zh frqfoxgh wklv vhfwlrq e| glvfxvvlqj vrph ri wkh lpsruwdqw dvvxpswlrqv
xqghuo|lqj rxu lqwhusuhwdwlrq ri wkh uhvxowv1
714 H{sruw dqg Fdslwdo Vwrfn Wudmhfwrulhv= Lghqwlfdwlrq
Wkh wudmhfwrulhv wkdw zh ghulyhg lq Vhfwlrq 5 fdq eh h{suhvvhg/ zlwk d fkdqjh ri qrwdwlrq/ dv wkh
iroorzlqj=
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zkhuh |￿| lv hlwkhu orj[| lq wkh h{sruw uhjuhvvlrq ru orjN| lq wkh fdslwdo vwrfn uhjuhvvlrq1 H[S￿| lv
up l*v h{shulhqfh lq gluhfw h{sruwlqj/ zklfk zdv ghqrwhg e| w4 lq Vhfwlrq 51 ￿ uhsuhvhqwv wkh vorsh
ri wkh up*v wudmhfwru|1 Iurp Vhfwlrq 5/ ￿ @ Horj+4 . r,.Horj

5WEkco￿
￿n"r >

1 i￿ lv d up0vshflf
whup zklfk dffrxqwv iru Horj[￿ lq wkh h{sruw uhjuhvvlrq dqg Horj[￿ . Horj}W+>u, lq wkh fdslwdo
vwrfn uhjuhvvlrq1 Zh zloo wuhdw i￿ dv dq xqrevhuyhg {hg0hhfw lq wklv vhfwlrq vlqfh wkh vwduwlqj h{sruw
ohyhov iru doo exw wkh |rxqjhvw h{sruwhuv/ zkr hqwhuhg gxulqj wkh vdpsoh0shulrg/ duh xqrevhuyhg e|
wkh hfrqrphwulfldq1 Ilqdoo|/ zh lqwurgxfh ￿| d phdq0}hur glvwxuedqfh whup/ H+￿| m H[S￿|>i ￿,@3 /
lq wkh uhjuhvvlrq htxdwlrq1 Wklv zrxog phdvxuh fxuuhqw vkrfnv wr wkh up*v h{sruwv ru lwv dffhvv wr
fdslwdo/ ghshqglqj rq wkh uhjuhvvlrq zh duh hvwlpdwlqj1
Xowlpdwho| rxu lqwhqwlrq lv wr frpsduh wkh vorsh ri wkh h{sruw dqg fdslwdo vwrfn wudmhfwrulhv iru
Jrxqghuv dqg Rxwvlghuv1 Qrwlfh wkdw wkh htxdwlrq deryh/ krzhyhu/ doorzv iru d up0vshflf vorsh ￿1
Rxu uvw wdvn lv frqvhtxhqwo| wr ghprqvwudwh wkdw zh hqg xs hvwlpdwlqj wkh frppxqlw|0phdq iru ￿/
zklfk lv zkdw zh zdqw/ zkhq ￿ lv uhsodfhg e| wkh fruuhvsrqglqj frppxqlw|0ohyho frh!flhqw S lq
wkh uhjuhvvlrq htxdwlrq1 Wr vhh wklv/ uhzulwh wkh htxdwlrq deryh dv
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zkhuh S
￿ @ ￿  S/ H+S
￿,@3e| frqvwuxfwlrq1 Wkh f vxshuvfulsw lq wkh htxdwlrq deryh
vljqlhv wkdw zh duh qrz hvwlpdwlqj vhsdudwh uhjuhvvlrqv iru hdfk frppxqlw|1
55Wr vkrz wkdw dq xqeldvhg hvwlpdwh ri S lv rewdlqhg/ zh ehjlq e| glhuhqflqj rxw wkh {hg0hhfw
iurp wkh htxdwlrq deryh1 Zh wdnh dgydqwdjh ri wkh idfw wkdw S
￿ lv d frqvwdqw sdudphwhu iru hdfk
up wr ghulyh wkh ROV hvwlpdwh ri S dv=
solpa S @ S .
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Vlqfh ydu+H[SS
￿ , l vw k hv d p hi r udoo upv lq d edodqfhg sdqho/ uhjdugohvv ri wkhlu h{shulhqfh lq
wkh uvw |hdu ri wkh vdpsoh/ S
￿ dqg ydu+H[SS
￿ , duh lqghshqghqw1 Wkh qxphudwru ri wkh vhfrqg whup
rq wkh uljkw vlgh ri wkh htxdwlrq deryh fdq wkxv eh zulwwhq dv H+S
￿,  H+ydu+H[SS
￿ ,,1Z h q r w h g
hduolhu wkdw H+S
￿,@3 / khqfh dq xqeldvhg hvwlpdwh ri S lv rewdlqhg159
R x uq h { wv w h sl vw ry h u l i |w k d ww k hh v w l p d w h gS frh!flhqw fruuhfwo| phdvxuhv wkh h{shulhqfh0hhfw
wkdw zh duh lqwhuhvwhg lq1 Wkh uvw srlqw wr qrwh lv wkdw iS
￿ rqo| dhfwv a S li lw ydulhv v|vwhpdwlfdoo|
ryhu wlph/ vlqfh h{shulhqfh jurzv ryhu wlph dv zhoo1 Lq Vhfwlrq 5 zh vdlg qrwklqj derxw krz [￿/
wkh vwduwlqj h{sruw ohyho/ ru }W/ ydulhg dfurvv frkruwv1 Vlqfh wkh lqgxvwu| lv lq lwv jurzwk skdvh/ lw
zrxog vhhp uhdvrqdeoh wr dvvxph wkdw vxffhvvlyh frkruwv ydu| lq wkhlu delolw| dqg shukdsv wklv hhfw
lv glhuhqw iru wkh wzr frppxqlwlhv1 Wklv zrxog lpso| wkdw }W dqg shukdsv [￿/ dqg e| h{whqvlrq iS
￿ /
z r x o gy d u |r y h uf r k r u w vd vz h o o 1 a S zrxog eh eldvhg lq wklv fdvh li {hg0hhfwv zhuh qrw lqfoxghg lq
wkh uhjuhvvlrq htxdwlrq1
Ixuwkhu/ zkhq ghulylqj wkh h{sruw dqg fdslwdo vwrfn wudmhfwrulhv lq Vhfwlrq 5 zh glg qrw doorz iru wkh
srvvlelolw| wkdw wkh hqwluh lqgxvwu| frxog uhfhlyh djjuhjdwh vkrfnv/ zlwk d wlph wuhqg1 Iru lqvwdqfh/ wkh
yroxph ri rughuv iurp deurdg frxog jurz dv pruh ex|huv ohduq derxw wkh Wluxsxu surgxfwlrq foxvwhu/
ru dv lwv uhsxwdwlrq h{sdqgv1 Ehfdxvh h{shulhqfh dovr jurzv ryhu wlph/ wkh h{shulhqfh0hhfw frxog
vlpso| sur{| iru d wlph0wuhqg lq wkh |hdu hhfwv1 Wr vhh wkh sureohp wkdw frxog dulvh/ zh lqwurgxfh d
wlph0wuhqg lq wkh uhjuhvvlrq htxdwlrq ehorz=
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Zlwk {hg0hhfwv zh duh hhfwlyho| glhuhqflqj rxw hdfk yduldeoh lq wkh htxdwlrq deryh iurp lwv
vdpsoh phdq1 Zkloh wklv surfhgxuh wdnhv fduh ri wkh frkruw hhfwv/ lw lqwurgxfhv d qhz sureohp1 Zlwk
59Wklv lv qrw vwulfwo| fruuhfw iru wkh |rxqjhvw upv zkr hqwhu gxulqj wkh vdpsoh shulrg1 Iru h{dpsoh/ li orz0delolw|
upv hqwhu odwhu/ dqg wkhuhiruh kdyh orzhu @oE.f
S
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 zloo eh srvlwlyho| fruuhodwhg/ eldvlqj

S xszdug1
56d edodqfhg sdqho/ +H[SS
￿|  H[SS
￿￿,@w  w/ iru doo upv/ uhjdugohvv ri wkhlu h{shulhqfh lq wkh uvw
|hdu ri wkh vdpsoh/ lq |hdu w +khuh H[SS
￿￿/ w duh phdqv/ frpsxwhg ryhu wkh vdpsoh shulrg,1 Zh fdqqrw
vhsdudwho| lghqwli| wkh h{shulhqfh0hhfw dqg wkh wlph wuhqg lq wkh |hdu hhfwv zkhq {hg0hhfwv duh
lqfoxghg lq wkh uhjuhvvlrq htxdwlrq15:
Rqh zd| ri jhwwlqj durxqg wklv sureohp lv wr vlpso| dvvxph wkdw wkhuh lv qr wlph wuhqg lq wkh
|hdu hhfwv +dv lq Ghdwrq dqg Sd{vrq/ 4<<7,1 Krzhyhu/ zh qrwhg hduolhu wkdw ghpdqg vkrfnv/ zklfk
zh dvvrfldwh zlwk wkh |hdu hhfwv lq rxu dssolfdwlrq/ duh yhu| olnho| wr eh lqfuhdvlqj ryhu wlph lq wklv
jurzlqj lqgxvwu|1 Rxu lghqwli|lqj uhvwulfwlrq lqvwhdg lv wr dvvxph wkdw wkh wlph wuhqg lq wkh |hdu
hhfwv lv frpprq dfurvv frppxqlwlhv1 Vlqfh wkh wlph wuhqg dulvhv iurp h{sdqvlrq ri iruhljq ghpdqg/
wklv zrxog vhhp wr eh d uhdvrqdeoh dvvxpswlrq lq wklv vhwwlqj1 Rwkhu frppxqlw| vshflf |hdu hhfwv
 yduldwlrqv lq hdfk frppxqlw|*v vxsso| ri fuhglw lq d jlyhq |hdu/ iru lqvwdqfh  duh olnho| wr eh
xqfruuhodwhg zlwk wkh wlph wuhqg dqg fdq eh lqfoxghg lq wkh huuru whup zlwkrxw eldvlqj rxu uhvxowv1
Wkh glhuhqfhg uhjuhvvlrq htxdwlrq fdq wkhq eh zulwwhq dv
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￿￿ duh vdpsoh phdqv dv xvxdo1 Wkh glhuhqfh lq wkh vorsh ri wkh wudmhfwru| lq wkh wzr
uhjuhvvlrqv/ hvwlpdwhg vhsdudwho| e| frppxqlw|/ qrz lghqwlhv wkh glhuhqfh lq wkh h{shulhqfh0hhfw
S/ zklfk lv zkdw xowlpdwho| lqwhuhvwv xv1
715 H{sruw dqg Fdslwdo Vwrfn Wudmhfwrulhv= Hvwlpdwlrq
Zh vdz lq Vhfwlrq 6 wkdw wkh Jrxqghuv khog kljkhu ohyhov ri fdslwdo rq dyhudjh wkdq wkh Rxwvlghuv1 Zh
dovr vdz wkdw wkh Roghu Jrxqghuv kdg kljkhu h{sruwv wkdq frpsdudeoh Rxwvlghuv/ zkhuhdv glhuhqfhv
ehwzhhq wkh wzr frppxqlwlhv zhuh lqvljqlfdqw dprqj wkh \rxqj h{sruwhuv1 Zh qrz vxemhfw wkhvh
sdwwhuqv lq wkh gdwd wr pruh fduhixo vfuxwlq| e| frpsdulqj lqyhvwphqw ehkdylru dqg h{sruw rxwfrphv
iru wkh wzr frppxqlwlhv dw hdfk srlqw lq wkh h{sruwhu*v olih0f|foh1 Ilup {hg0hhfwv zloo dovr eh
lqfoxghg wr dffrxqw iru xqrevhuyhg frkruw hhfwv1
H{sruwv dqg fdslwdo vwrfn duh uhjuhvvhg vhsdudwho| rq h{shulhqfh lq Wdeoh 51 Wr doorz iru yduldwlrq
lq wkhvh wudmhfwrulhv ryhu wkh olih0f|foh/ vhsdudwh frh!flhqwv duh hvwlpdwhg iru \rxqj dqg Rog h{sruwhuv1
5:Vhh Ghdwrq +4<<:,/ ss1 456045:/ iru d fohdu glvfxvvlrq rq lghqwli|lqj djh0hhfwv +ru h{shulhqfh0hhfwv lq rxu frqwh{w,
zlwk sdqho gdwd/ zkhq frkruw hhfwv dqg |hdu hhfwv duh suhvhqw1
57Wkh fxw0r vhsdudwlqj wkhvh fdwhjrulhv lv vshflhg dv yh |hduv ri gluhfw h{sruw h{shulhqfh1 Zh zloo
dovr suhvhqw wkh fruuhvsrqglqj qrqsdudphwulf nhuqho hvwlpdwhv ri wkhvh wudmhfwrulhv lq Iljxuhv 70:1
Zh ehjlq zlwk wkh vlpsohvw h{sruw uhjuhvvlrq/ zlwkrxw {hg0hhfwv/ lq Froxpqv 4051 H{sruwv/
lq orjv/ duh lqfuhdvlqj ryhu wlph iru erwk frppxqlwlhv/ dowkrxjk wkh wudmhfwru| lv  dwwhu iru wkh
Rog h{sruwhuv1 Zh fdqqrw uhmhfw wkh qxoo k|srwkhvlv/ dw wkh 8 shufhqw vljqlfdqfh ohyho/ wkdw wkh
frh!flhqwv iru wkh wzr frppxqlwlhv duh wkh vdph dw erwk vwdjhv ri wkh olih0f|foh1 Zkloh wkh frqvwdqw
whup/ zklfk phdvxuhv wkh vwduwlqj ohyho ri h{sruwv/ lv odujhu iru wkh Jrxqghuv/ wklv glhuhqfh lv dovr
qrw vwdwlvwlfdoo| vljqlfdqw1 Lq jhqhudo/ wkh vwduwlqj ohyho ri h{sruwv dqg wkh vxevhtxhqw wudmhfwrulhv
iru wkh wzr frppxqlwlhv duh vwdwlvwlfdoo| lqglvwlqjxlvkdeoh1 Wklv lv pruh fohduo| ghprqvwudwhg lq wkh
fruuhvsrqglqj qrqsdudphwulf uhjuhvvlrq/ suhvhqwhg lq Iljxuh 71 Zkloh wkh Roghu Jrxqghuv dsshdu wr
jurz idvwhu wkdq wkh Rog Rxwvlghuv/ frqvlvwhqw zlwk wkh sdwwhuqv lq Wdeoh 4/ wkh <8( frqghqfh0edqgv
iru wkh wzr frppxqlwlhv ryhuods wkurxjkrxw wkh h{sruwhu*v olih0f|foh1
Lqvhuw Iljxuh 7 khuh1
Rqh h{sodqdwlrq iru wkh frqfdylw| lq wkh h{sruw wudmhfwru|/ iru erwk frppxqlwlhv/ lv wkdw zh kdyh
idlohg wr frqwuro iru frkruw hhfwv lq Froxpqv 4051 Li roghu frkruwv kdg orzhu vwduwlqj h{sruwv/ dqg
wkhuhiruh orzhu dyhudjh h{sruwv ryhu wkh olih0f|foh/ wkhq zh zrxog revhuyh vxfk d sdwwhuq lq wkh gdwd
hyhq li wkh h{shulhqfh0hhfw zdv uhdoo| olqhdu1 Wr frqwuro iru wkhvh dqg rwkhu frkruw hhfwv/5; zh
surfhhg wr lqfoxgh up {hg0hhfwv lq wkh uhjuhvvlrq htxdwlrq15< Qrwlfh qrz lq Froxpqv 607 ri Wdeoh
5 wkdw zh fdqqrw uhmhfw wkh qxoo wkdw wkh h{sruw0frh!flhqw lv frqvwdqw ryhu wlph/ iru erwk frppxqlwlhv1
Wkh wudmhfwru| lv dovr vwhhshu iru wkh Rxwvlghuv/ erwk dprqj \rxqj dqg Rog h{sruwhuv1 Pruhryhu/ wkh
frqvwdqw whup lq wkh Jrxqghu uhjuhvvlrq lv qrz vljqlfdqwo| odujhu wkdq wkh fruuhvsrqglqj frh!flhqw
iru wkh Rxwvlghuv1 Qrwh wkdw wklv frqvwdqw whup/ zklfk lv frpsxwhg dv wkh dyhudjh ri wkh {hg0hhfwv/
phdvxuhv wkh vwduwlqj ohyho ri h{sruwv iru hdfk frppxqlw|1 Wkhvh sdwwhuqv lq wkh gdwd duh rqfh
pruh hdv| wr ylvxdol}h zlwk wkh fruuhvsrqglqj qrqsdudphwulf uhjuhvvlrq/ suhvhqwhg lq Iljxuh 8163 Wkh
5;Vhh wkh glvfxvvlrq ri frkruw hhfwv lq wkh suhylrxv vxe0vhfwlrq1
5<\hdu gxpplhv gr qrw dsshdu lq wkh {hg0hhfwv uhjuhvvlrq1 Uhfdoo wkdw wkh h{shulhqfh0frh!flhqw lqfoxghv wkh wlph
wuhqg lq wkh |hdu hhfwv lq wklv uhjuhvvlrq1 Wkxv/ zkloh zh frxog lq sulqflsoh lqfoxgh |hdu gxpplhv +rqo| wzr zrxog eh
lghqwlhg iru wkh irxu |hduv lq wkh vdpsoh,/ wkhvh gxpplhv zrxog phdvxuh wkh ghyldwlrq iurp wklv wlph wuhqg1 Wkh |hdu
gxpplhv duh wkxv ruwkrjrqdo wr wkh h{shulhqfh yduldeoh/ e| frqvwuxfwlrq/ vr wkhlu rplvvlrq grhv qrw dhfw wkh hvwlpdwhg
h{shulhqfh0frh!flhqw1
63Wr rewdlq wkh qrqsdudphwulf nhuqho hvwlpdwhv lq Iljxuh 8 zh uvw glhuhqfh rxw wkh {hg0hhfwv/ diwhu uhwdlqlqj
wkh frqvwdqw whup iru hdfk frppxqlw| dv ghvfulehg deryh/ iurp wkh qrqsdudphwulf vhulhv dssur{lpdwlrq/ suhvhqwhg lq
Froxpqv 607 +iroorzlqj dq dssurdfk vxjjhvwhg e| Sruwhu/ 4<<9,1 Zkdw zh duh grlqj hvvhqwldoo| lv wr glhuhqfh rxw
wkh ghyldwlrq iurp wkh phdq {hg0hhfw/ wr doorz iru wkh srvvlelolw| wkdw wkh {hg0hhfwv ydu| v|vwhpdwlfdoo| dfurvv
58Jrxqghuv ehjlq zlwk kljkhu h{sruwv/ exw wkh Rxwvlghuv vxujh dkhdg diwhu derxw yh |hduv ri gluhfw
h{sruwlqj1
Lqvhuw Iljxuh 8 khuh1
Wxuqlqj wr wkh fdslwdo0vwrfn uhjuhvvlrq/ zh zloo vhh wkdw pxfk ri wkh suhfhglqj glvfxvvlrq dssolhv
khuh dv zhoo1 Vwduwlqj zlwk wkh uhjuhvvlrq zlwkrxw {hg0hhfwv/ zh vhh lq Froxpqv 809 ri Wdeoh 5
wkdw wkh fdslwdo0vwrfn wudmhfwru|/ lq orjv/ lv lqfuhdvlqj dqg frqfdyh iru erwk frppxqlwlhv1 Zkloh wkh
h{shulhqfh0frh!flhqwv iru wkh wzr frppxqlwlhv duh vwdwlvwlfdoo| lqglvwlqjxlvkdeoh/ wkh frqvwdqw whup
iru wkh Jrxqghuv lv odujhu dqg wkh glhuhqfh ehwzhhq wkh frppxqlwlhv lv mxvw vljqlfdqw1 Ehfdxvh
wkh vwduwlqj ohyho iru wkh Jrxqghuv lv kljkhu dqg wkh vorsh ri wkh wudmhfwrulhv lv wkh vdph iru wkh
wzr frppxqlwlhv/ zh zrxog h{shfw wkh Jrxqghuv wr kdyh d vljqlfdqwo| kljkhu ohyho ri fdslwdo vwrfn
wkdq wkh Rxwvlghuv wkurxjkrxw wkh olih0f|foh1 Wklv lv suhflvho| zkdw zh vhh zlwk wkh qrqsdudphwulf
hvwlpdwhv lq Iljxuh 9/ h{fhsw iru d eulhi shulrg durxqg wkh yh0|hdu h{shulhqfh pdun1
Lqvhuw Iljxuh 9 khuh1
Lqwurgxflqj {hg0hhfwv lq wkh fdslwdo vwrfn uhjuhvvlrq lq Froxpqv :0;/ wkh glhuhqfh ehwzhhq wkh
frppxqlwlhv zlghqv1 Wkh wudmhfwru| lv qrz olqhdu iru erwk frppxqlwlhv dqg vwhhshu iru wkh Rxwvlghuv1
Ilqdoo|/ wkh frqvwdqw whup iru wkh Jrxqghuv lv vljqlfdqwo| odujhu wkdq wkh fruuhvsrqglqj hvwlpdwh
iru wkh Rxwvlghuv1 Doo ri wkhvh sdwwhuqv duh revhuyhg lq wkh fruuhvsrqglqj qrqsdudphwulf uhjuhvvlrq
suhvhqwhg lq Iljxuh :1 Wkh Jrxqghuv ehjlq zlwk d kljkhu ohyho ri fdslwdo vwrfn dqg pdlqwdlq wklv
dgydqwdjh wkurxjkrxw wkh olih0f|foh/ dowkrxjk wkh wudmhfwru| lv vwhhshu iru wkh Rxwvlghuv1
Lqvhuw Iljxuh : khuh1
Wkh sdwwhuqv wkdw zh revhuyh lq wkh gdwd fdq eh hdvlo| lqwhusuhwhg/ xvlqj wkh vlpsoh prgho suhvhqwhg
lq Vhfwlrq 51 Wkh h{sruw dqg fdslwdo0vwrfn wudmhfwrulhv duh erwk vwhhshu iru wkh Rxwvlghuv zklfk/ lq
wkh frqwh{w ri rxu prgho/ lpsolhv wkdw H orj+
5WEkco￿
￿n"r / , pxvw eh juhdwhu iru wkhp1
frkruwv zlwklq hdfk frppxqlw|1 Zh dvvxph khuh wkdw wkh uvw vwdjh lv  h{leoh hqrxjk wr fdswxuh wkh edvlf ihdwxuhv ri
wkh h{sruw wudmhfwru|/ dqg lqghhg wkh olqhdulw| lq wkh nhuqho hvwlpdwhv lv frqvlvwhqw zlwk wkh sdwwhuqv wkdw zh rewdlq
zlwk wkh vhulhv hvwlpdwru1 Doo wkh qrqsdudphwulf uhjuhvvlrqv lq wklv sdshu xwlol}h wkh Hsdqhfkqlnry nhuqho ixqfwlrq1
Srlqwzlvh frqghqfh lqwhuydov duh frpsxwhg xvlqj d phwkrg vxjjhvwhg e| Kçugoh +4<<3,1 Zh dvvxph wkdw wkh hvwlpdwhg
{hg0hhfwv duh {hg zkhq frpsxwlqj wkh qrqsdudphwulf frqghqfh lqwhuydov vlqfh wkh nhuqho hvwlpdwhv frqyhujh pxfk
pruh vorzo| wkdq wkh {hg0hhfwv1
59Wxuqlqj wr }W/ Wdeoh 4 vkrzv wkdw lw lv kljkhu iru wkh Jrxqghuv dw hyhu| vwdjh ri wkh h{sruwhu*v
olih0f|foh1 Zh dovr uhjuhvv orj+}W, rq wkh h{sruwhu*v h{shulhqfh/ vhsdudwho| e| frppxqlw|/ lqfoxglqj
up {hg0hhfwv wr frqwuro iru frkruw hhfwv lq Froxpqv <043 ri Wdeoh 51 Wkh vwduwlqj }W/ phdvxuhg
e| wkh frqvwdqw whup/ lv mxvw vljqlfdqwo| odujhu iru wkh Jrxqghuv1 Zkloh }W ghfolqhv zlwk h{shulhqfh
iru erwk frppxqlwlhv/ wkh ghfolqh lv pxfk vkdushu iru wkh Rxwvlghuv1 Wxuqlqj wr wkh fruuhvsrqglqj
qrqsdudphwulf uhjuhvvlrq lq Iljxuh ;/ zh vhh dv h{shfwhg wkdw }W lv vljqlfdqwo| kljkhu iru wkh Jrxqghuv
dw hyhu| ohyho ri h{shulhqfh164
Lqvhuw Iljxuh ; khuh1
Ehfdxvh }W lv kljkhu iru wkh Jrxqghuv/ dqg H orj+
5WEkco￿
￿n"r / , lv kljkhu iru wkh Rxwvlghuv/ lw pxvw
eh wkdw  lv kljkhu iru wkhp1 Wklv lpsolhv/ lq wxuq/ wkdw u pxvw eh orzhu iru wkh Jrxqghuv lq rughu wr
jhqhudwh d kljkhu }W/ xqghu wkh vwdqgdug dvvxpswlrq wkdw  dqg }W duh frpsohphqwv1 Jrxqghuv idfh
orzhu lqwhuhvw udwhv dqg Rxwvlghuv kdyh kljkhu delolw|/ zklfk lv suhflvho| wkh suhglfwlrq ri wkh prgho ri
qhwzrunv dqg pljudwlrq lq Vhfwlrq 51 Qhwzrun ohqglqj glvwruwv wkh fdslwdo pdunhw ehfdxvh kljk delolw|
upv hqg xs lqyhvwlqj ohvv1
716 Glvfxvvlrq ri wkh Xqghuo|lqj Dvvxpswlrqv
Lw vkrxog eh fohdu wkdw wkh dvvxpswlrq wkdw k5 A 3 lv fuxfldo iru rxu lqwhusuhwdwlrq ri wkh uhvxowv1
Wkh hhfw ri dq lqfuhdvh lq  rq }W lv xqdpeljxrxvo| srvlwlyh lq wklv fdvh> jrlqj edfn wr wkh uvw0rughu
frqglwlrq lq wkh up*v lqyhvwphqw ghflvlrq/ dq lqfuhdvh lq  erwk udlvhv 5 dqg Y +4,1F r q v h t x h q w o | /
wkh lqwhusuhwdwlrq ri wkh h{sruw dqg fdslwdo vwrfn wudmhfwrulhv wkdw zh surylghg deryh jrhv wkurxjk1
Vxssrvh lqvwhdg/wkdw k5 ? 31 Qrz wkh srvlwlyh hhfw ri  rq Y +4, pd| qrw grplqdwh wkh qhjdwlyh
hhfw rq 51 Lq wklv fdvh/ dq lqfuhdvh lq  frxog uhvxow lq d ghfolqh lq }W1 Qrz wkh vkdoorzhu h{sruw
dqg fdslwdo vwrfn wudmhfwru| iru wkh Jrxqghuv/ dv zhoo dv wkhlu kljkhu }W/ frxog eh h{sodlqhg e| orzhu
delolw| dorqh1
64Wkh uhdghu zloo qrwh wkdw lq frqwudvw zlwk zkdw rxu prgho suhglfwv/ 5
W lv ghfolqlqj ryhu wkh olih0f|foh iru erwk
Jrxqghuv dqg Rxwvlghuv1 Wklv vxjjhvwv wkdw wkh > ixqfwlrq pd| qrw eh wkh vdph iru |rxqj dqg rog upv= lw lv txlwh
sodxvleoh wkdw > pd| eh ohvv uhvsrqvlyh wr 5 iru upv zlwk kljkhu ohyhov ri h{shulhqfh  ehfdxvh/ iru h{dpsoh/ wkhlu
uhsxwdwlrq pd| eh pxfk pruh vhfxuh1 Li zh lqwurgxfh wkh dvvxpswlrq wkdw > ydulhv zlwk wlph +l1h1/ > ' >E
gw
fwE￿n"w￿ckc|,/
d q gl qs d u w l f x o d uw k d w>￿ idoov dv wkh up djhv/ lqwr wkh prgho lq Vhfwlrq 5/ lw lv hdvlo| fkhfnhg wkdw wkh edvlf dqdo|vlv
vwloo jrhv wkurxjk1 Wkh ydoxh ixqfwlrq lv vwloo olqhdu lq h{shfwhg h{sruwv/ dqg dv orqj dv >￿2 : f frqwlqxhv wr krog iru
doo ydoxhv ri |/ zh fdq vwloo h{sodlq zk| wkh Jrxqghuv kdyh d kljkhu 5
W exw erwk fdslwdo dqg h{sruwv jurz idvwhu iru
wkh rxwvlghuv1 Krzhyhu/ 5
W lv qr orqjhu frqvwdqw dqg zloo lq idfw ghfolqh ryhu wlph/ zklfk wv wkh idfwv zhoo1 Wkh rqh
frpsolfdwlrq lw lqwurgxfhv lv wkh srvvlelolw| wkdw wkh wlph sdwkv ri orj0fdslwdo dqg orj0h{sruwv pd| qrw eh olqhdu/ wkrxjk
lw grhv qrw uxoh rxw wkhlu ehlqj olqhdu1
5:Wkhuh duh/ krzhyhu/ dw ohdvw wkuhh uhdvrqv wr eh vnhswlfdo ri wklv h{sodqdwlrq ri wkh gdwd1 Iluvw/
delolw|0fdslwdo frpsohphqwdulw| lv d yhu| vwdqgdug dvvxpswlrq lq wkh olwhudwxuh1 Vhfrqg/ li doo sduwlf0
lsdqwv lq wkh lqgxvwu| idfh wkh vdph lqwhuhvw udwh/ wkhq wkh idfw wkdw wkh Jrxqghuv vhhp wr eh deoh
wr vxuylyh lq wkh lqgxvwu| ghvslwh wkhlu orzhu delolw| dqg ghvslwh wkh idfw wkdw wkh| vshqg pruh rq
fdslwdo vxjjhvwv wkdw wkh Rxwvlghuv pxvw hduq kxjh uhqwv1 Lw vhhpv sx}}olqj wkdw wklv zrxog qrw kdyh
dwwudfwhg d pxfk odujhu lq rz ri Rxwvlghuv ryhu wlph1
Ilqdoo|/ li vxevwlwxwlrq hhfwv duh wkh hqwluh vwru|/ wkh vdph nlqg ri qhjdwlyh uhodwlrq ehwzhhq }W
dqg  vkrxog dovr eh irxqg zlwklq hdfk frppxqlw|1 Qrwh wkdw/ e| frqwudvw/ lq rxu vwru| zklfk lv
edvhg rq glhuhqw lqwhuhvw udwhv dfurvv frppxqlwlhv/ wkh uhodwlrq ehwzhhq }W dqg  grhv qrw kdyh wr
eh wkh vdph zlwklq dqg dfurvv frppxqlwlhv1 Lq wkh fdvh zkhuh k5 lv srvlwlyh/ wkh uhodwlrq ehwzhhq }W
dqg  zloo eh srvlwlyh zlwklq wkh frppxqlw| +zkhuh lqwhuhvw udwhv rxjkw wr eh vlplodu dfurvv upv,/
dqg |hw frxog eh qhjdwlyh dfurvv frppxqlwlhv/ dv zh kdyh srlqwhg rxw deryh1
Wkh sureohp lq hvwlpdwlqj wklv uhodwlrqvkls zlwklq wkh frppxqlw| lv wkdw }W lv qrw revhuyhg e|
wkh hfrqrphwulfldq= zkdw zh revhuyh lqvwhdg lv }W@+4 . |, lq shulrg w/ dqg wkh vorsh ri wkh h{sruw
wudmhfwru| Horj+4 . |,.Horj ryhu wkh vdpsoh0shulrg1 Zh pljkw h{shfw +4 . |, wr eh vhuldoo|
fruuhodwhg/ sduwlfxoduo| dw wkh ohyho ri wkh up/ lq zklfk fdvh wkhvh yduldeohv kdyh qhjdwlyh fruuhodwlrq
exlow lqwr wkhp e| frqvwuxfwlrq1 Wr dyrlg wklv srwhqwldo sureohp/ zh orrn dw wkh fruuhodwlrq ehwzhhq
wkh h{sruwhu*v fdslwdo vwrfn ehiruh kh jrw klv uvw gluhfw rughu +dqg wkhuhiruh krshixoo| ehiruh kh
ohduqhg |, dqg wkh vorsh ri klv h{sruw wudmhfwru|1 Qrwh wkdw hyhq li zh kdyh qrw ehhq deoh wr hqwluho|
dyrlg wklv vrxufh ri eldv/ lw jrhv lq wkh gluhfwlrq ri pdnlqj wkh fruuhodwlrq pruh qhjdwlyh1
Wkh lqlwldo fdslwdo vwrfn lv dydlodeoh iru upv wkdw uhfhlyhg wkhlu uvw rughu gxulqj wkh vdpsoh0
shulrg1 Zh hvwlpdwh wkh h{sruw vorsh0 N￿ fruuhodwlrq lq Froxpqv 405 ri Wdeoh 6/ vhsdudwho| e|
frppxqlw|1 Kljkhu lqlwldo fdslwdo lv dvvrfldwhg zlwk d vwhhshu vorsh iru erwk frppxqlwlhv/ frqvlvwhqw
zlwk wkh ylhz wkdw delolw| dqg fdslwdo duh frpsohphqwv1 E| frqwudvw/ zh kdyh douhdg| vhhq wkdw
Jrxqghuv kdyh kljkhu lqlwldo fdslwdo vwrfn exw kdyh  dwwhu wudmhfwrulhv wkdq Rxwvlghuv/ frqvlvwhqw zlwk
wkh ylhz wkdw wkh fruuhodwlrq pd| eh glhuhqw ehwzhhq dqg dfurvv frppxqlwlhv1 Zkloh wkh uhvxowv
d u hq r wu h s r u w h gk h u h /z hd o v rh v w l p d w h gw k hh { s r u wv o r s h 0 }W fruuhodwlrq/ zkhuh }W lv phdvxuhg dv wkh
dyhudjh fdslwdo0h{sruw udwlr iru wkh up ryhu wkh vdpsoh0shulrg1 D srvlwlyh fruuhodwlrq zdv rewdlqhg
i r ue r w kf r p p x q l w l h vl qw k l vf d v hd vz h o o 1
Dqrwkhu dvvxpswlrq wkdw lv nh| wr rxu lqwhusuhwdwlrq lv wkdw fdslwdo lv wkh rqh lqsxw zkrvh sulfh
5;ydulhv dfurvv frppxqlw| olqhv165 Vxssrvh lqvwhdg wkdw oderu dovr pdwwhuhg dqg/ lq sduwlfxodu/ wkdw
wkh Jrxqghuv kdg dffhvv wr fkhdshu oderu1 Wklv zrxog eh frqvlvwhqw zlwk wkh ylhz wkdw wkh vrfldo
wlhv ehwzhhq wkh Jrxqghu h{sruwhuv dqg wkh orfdo zrunhuv uhgxfh lqirupdwlrq sureohpv lq wkh oderu
pdunhw +dv lq Fkdul/ 4<<:,1 Qrz wkh kljkhu fdslwdo vwrfn iru wkh Jrxqghuv frxog vlpso| uh hfw wkhlu
suhihuuhg dffhvv wr d frpsohphqwdu| lqsxw/ oderu/ udwkhu wkdq d fkhdshu vxsso| ri fdslwdo lwvhoi1
Rqh lpsolfdwlrq ri wklv dowhuqdwlyh ylhz lv wkdw wkh Jrxqghuv vkrxog surgxfh pruh shu xqlw ri
fdslwdo/ vlqfh wkh frpsohphqwdu| lqsxw lv hhfwlyho| fkhdshu1 Wr fkhfn wklv srvvlelolw| zh uxq d
uhjuhvvlrq zlwk wkh fdslwdo0rxwsxw udwlr dv wkh lqghshqghqw yduldeoh/ zklfk h{dfwo| sdudoohov wkh fdslwdo0
h{sruw udwlr uhjuhvvlrq uhsruwhg lq Wdeoh 5166 Wklv lv uhsruwhg lq Froxpqv 607 ri Wdeoh 61 Wkh
fruuhvsrqglqj qrqsdudphwulf uhjuhvvlrq iru wkh wzr frppxqlwlhv lv suhvhqwhg lq Iljxuh <1 Irfxvlqj rq
wkh qrqsdudphwulf uhjuhvvlrq/ zh vhh lqvwhdg wkdw wkh Jrxqghuv pdlqwdlq d kljkhu fdslwdo0surgxfwlrq
udwlr dw hyhu| vwdjh ri wkh h{sruwhu*v olih0f|foh/ frqwudglfwlqj wkh fkhds oderu ylhz1
Lqvhuw Iljxuh < khuh1
Dqrwkhu uhodwhg h{sodqdwlrq iru wkh glvwlqfw wudmhfwrulhv wkdw zh revhuyh iru wkh wzr frppxqlwlhv
uholhv rq glhuhqwldo dffhvv wr wkh iruhljq ex|huv1 Vxssrvh/ iru h{dpsoh/ wkdw wkh roghu Jrxqghu
h{sruwhuv/ zkr kdyh douhdg| hvwdeolvkhg wkhpvhoyhv zlwk wkhlu ex|huv/ surylgh uhihuudov iru rwkhu
Jrxqghuv zkr duh mxvw ehjlqqlqj wr h{sruw1 Forvh frppxqlw| wlhv doorz wkh |rxqj Jrxqghuv wr
hhfwlyho| ehjlq zlwk d uhsxwdwlrq lq wklv fdvh1 Wklv zrxog h{sodlq erwk wkh odujhu lqlwldo lqyhvwphqw/
dv zhoo dv wkh vkdoorzhu h{sruw dqg fdslwdo vwrfn wudmhfwrulhv/ wkdw zh revhuyh iru wkdw frppxqlw|1
Qrwlfh/ krzhyhu/ lq Iljxuh 8 wkdw wkh h{sruw wudmhfwru| lv qrw mxvw vwhhshu iru wkh Rxwvlghuv1
Wkh Rxwvlghuv dfwxdoo| furvv wkh Jrxqghuv lq wkh devroxwh ohyho ri h{sruwv diwhu derxw yh |hduv ri
h{shulhqfh1 Vr zh gr qrw vlpso| vhh frqyhujhqfh ehwzhhq wkh wzr frppxqlwlhv/ dv wkh Rxwvlghuv
judgxdoo| exlog xs wkhlu rzq uhsxwdwlrq/ dv wkh suhfhglqj dujxphqw zrxog lpso|1 Lqvwhdg/ wkh roghu
Rxwvlghuv dfklhyh kljkhu ohyhov ri h{sruwv/ |hw frqwlqxh wr pdlqwdlq orzhu ohyhov ri fdslwdo vwrfn/ zklfk
vxjjhvwv wkdw d pruh shuvlvwhqw glvwruwlrq lv suhvhqw1
Zh forvh wklv vhfwlrq e| vwxg|lqj dq lqgluhfw lpsolfdwlrq ri wkh ylhz wkdw wkh Jrxqghuv idfh orzhu
lqwhuhvw udwhv1 Li fdslwdo lv vx!flhqwo| fkhds iru wkdw frppxqlw|/ lwv phpehuv zrxog suhvxpdeo|
eh suhsduhg wr dffhsw wkh orzhu surw0pdujlqv dvvrfldwhg zlwk lqgluhfw h{sruwv/ dqg vr pdlqwdlq d
65Rxu prgho lv frqvlvwhqw zlwk wkhuh ehlqj vhyhudo rwkhu yduldeoh lqsxwv/ dv orqj dv doo ri wkhp kdyh wkh vdph sulfh iru
erwk frppxqlwlhv1
66Khuh surgxfwlrq lv wkh vxp ri gluhfw dqg lqgluhfw h{sruwv1
5<vxusoxv vwrfn ri fdslwdo1 H{wud fdslwdo lv sduwlfxoduo| dgydqwdjhrxv li wkh h{sruwhu qhhgv wr exlog d
uhsxwdwlrq zkhq kh lv |rxqj1 Lqghhg/ zh vhh lq Froxpqv 809 ri Wdeoh 6 dqg lq Iljxuh 43 wkdw wkh
Jrxqghuv pdlqwdlq d vljqlfdqwo| kljkhu ohyho ri lqgluhfw h{sruwv wkdq wkh Rxwvlghuv dw hyhu| vwdjh
ri wkh olih0f|foh1 Iurp Iljxuh 43 zh vhh wkdw wkh Jrxqghuv vwduw zlwk derxw 58( ri wkhlu surgxfwlrq
dv lqgluhfw h{sruwhuv/ zlwk wkh fruuhvsrqglqj vwdwlvwlf iru Rxwvlghuv durxqg 53(1 E| wkh hqg ri wkhlu
olih0f|foh/ wkh Rxwvlghuv irfxv hqwluho| rq gluhfw rughuv zkhuhdv wkh Jrxqghuv uhpdlq zlwk derxw 48(
ri wkhlu surgxfwlrq lq wkh uhodwlyho| orz0sd|lqj lqgluhfw h{sruwv1
Lqvhuw Iljxuh 43 khuh1
8 Frqfoxvlrq
Wkh hylghqfh suhvhqwhg lq odvw wzr vhfwlrqv vhhpv wr vxssruw rxu ylhz wkdw qhwzrun0edvhg ohqglqj
fdq jhqhudwh vljqlfdqw glvwruwlrqv lq wkh pdwfklqj ehwzhhq delolw| dqg fdslwdo1 Zh uhfrjql}h wkdw
ghprqvwudwlqj wkdw wkhuh duh glvwruwlrqv grhv qrw dxwrpdwlfdoo| hvwdeolvk wkh ihdvlelolw| ri vrphwklqj
ehwwhu/ dqg fhuwdlqo| grhv qrw ri lwvhoi pdnh d fdvh iru jryhuqphqw lqwhuyhqwlrq1 Lw lv srvvleoh/ dqg
lqghhg olnho|/ wkdw li wkh jryhuqphqw zhuh wr edq qhwzrun0edvhg ohqglqj/ iru h{dpsoh e| lpsohphqwlqj
d qrq0glvfulplqdwlrq uxoh/ lqyhvwphqw lq fhuwdlq duhdv zrxog froodsvh frpsohwho|1 Rq wkh rwkhu kdqg/
lw lv zruwk uhfrjql}lqj wkdw qhwzrun0edvhg ohqglqj dulvhv lq sduw ehfdxvh pruh irupdo fkdqqhov ri
ohqglqj idlo1 Wkh lpsruwdqfh ri fuhglw qhwzrunv lq Lqgld lv fohduo| qrw xqfrqqhfwhg zlwk wkh orz udwh
ri uhwxuqv sdlg e| wkh edqnlqj vhfwru dqg wkh qdqfldo vhfwru pruh jhqhudoo|/ zklfk lq wxuq lv uhodwhg
wr wkh lqh!flhqf| ri wkh +odujho| sxeolf, edqnlqj vhfwru dqg wkh yhu| srru hqirufhphqw ri surshuw|
uljkwv dqg orz vwdqgdugv ri vkduhkroghu surwhfwlrq1 Wdnlqj vhulrxvo| wkh lghd wkdw qhwzrunv glvwruw wkh
doorfdwlrq ri uhvrxufhv dujxhv iru phdvxuhv wr lpsuryh wkh ixqfwlrqlqj ri wkh irupdo fdslwdo pdunhwv167
9 Dsshqgl{= Surri ri Fodlpv 5 dqg 7
Zh ehjlq e| fkdudfwhul}lqj wkh sd|r ixqfwlrq1 Iurp deryh/
67D vlplodu dujxphqw kdv ehhq pdgh e| Od Sruwd/ Orsh}0gh0Vlodqhv dqg Vkohlihu +4<<;, zkr vxjjhvw wkdw odujh mrlqw0
idplo|0rzqhg frqjorphudwhv  d sduwlfxodu pdqlihvwdwlrq ri ohqglqj qhwzrunv  dulvh ehfdxvh wkh irupdo fdslwdo pdunhwv
ixqfwlrq edgo| dqg jhqhudwh vljqlfdqw h!flhqf| frvwv1
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Xvlqj wkhvh h{suhvvlrqv zh fdq suryh=
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Wkhuhiruh/ krz u2}2 frpsduhv zlwk u￿}￿ ghshqgv rq wkh hodvwlflw| ri wkh ixqfwlrq 5 zlwk uhvshfw wr
}1 Li wkh hodvwlflw| lv juhdwhu wkdq 4/ u2}2 zloo eh vpdoohu wkdq u￿}￿ dqg frqyhuvho| li wkh hodvwlflw| lv
ohvv wkdq 41 Frpelqhg zlwk wkh idfw wkdw i￿ @ ￿3"3o252
￿3"3o￿5￿> wklv jlyhv xv wkh uhvxow1
Xvlqj wklv Ohppd/ zh qrz suhvhqw=
S u r r ir iF o d l p5 =G h q r w he |j+2, wkh ghqvlw| ri 2 ydoxhv ri wkrvh zkr jr wr 5 dqg e| k+￿,
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Ilqdoo| zh suhvhqw=
S u r r ir iF o d l p6 =Wkhvh frqglwlrqv lpphgldwho| whoo xv wkdw wkh shuvrq zkr lv lqglhuhqw
ehwzhhq wkh wzr orfdwlrqv zrxog lqyhvw pruh li kh zhuh wr lqyhvw lq orfdwlrq 4= wklv iroorzv iurp
wkh idfw wkdw xqghu wkhvh frqglwlrqv wkh uvw rughu frqglwlrq iru lqyhvwphqw fkrlfh uhgxfhv wr u￿ @
5+}￿> ￿,jY ￿+4>u ￿> ￿,> zklfk lpsolhv wkdw d kljkhu u￿ lv dvvrfldwhg zlwk ohvv lqyhvwphqw1 Pruhryhu/
vlqfh xqghu wkhvh frqglwlrqv lw kdv douhdg| ehhq vkrzq wkdw u2}2 Au ￿}￿ dqg
Y +4>u ￿> ￿,@
4.  u￿}￿
4 ￿ >
lw iroorzv wkdw 2 A ￿+ehfdxvh wkh shuvrq lv lqglhuhqw ehwzhhq wkh wzr orfdwlrqv/ zklfk lpsolhv
Y +4>u￿> ￿,@Y +4>u 2> 2,,=
Uhihuhqfhv
^4` Ednhu/ Fkulvwrskhu +4<;7,1 Dq Lqgldq Uxudo Hfrqrp|/ 4;;304<88= Wkh Wdploqdg Frxqwu|vlgh/
Ghokl= R{irug Xqlyhuvlw| Suhvv1
66^5` Edqhumhh/ Deklmlw +4<<9,1 Qrwhv Wrzdugv d Wkhru| ri Lqgxvwuldol}dwlrq lq wkh Ghyhorslqj Zruog/
plphr/ P1L1W1
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phqw/ Wkh Uhylhz ri Hfrqrplf Vwxglhv/Y r o 19 8+ 7 , /s s9 6 4 0 8 6 1
^7` Ehfn/ Euhqgd +4<:5,1 Shdvdqw Vrflhw| lq Nrqnx= D Vwxg| ri Ohiw dqg Uljkw Vxefdvwhv lq Vrxwk
Lqgld/ Qhz Ghokl= Ylndv Sxeolvklqj Krxvh1
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Wrzq/ wkh H{dpsoh ri Wluxssxu*v Frwwrq Nqlwzhdu Lqgxvwu|/ Zruog Ghyhorsphqw/Y r o 15 6+ 4 , /
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zrunv/ Mrxuqdo ri Hfrqrplf Wkhru|/ Yro1 :4 +4,/ ss 770:71
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qrplfv/ Yro1 < +5,/ ss 83;0561
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Uhylhz/ Yro1 ;9 +7,/ ss ;630841
^4;` Nudqwrq/ Udfkho dqg Gherudk Plqhkduw +4<<;,1 D Wkhru| ri Ex|hu0Vhoohu Qhwzrunv/ plphr/
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ri Fdoliruqld Suhvv1
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eulgjh Xqlyhuvlw| Suhvv1
^55` Sruwhu/ Mdfn +4<<9,1 Hvvd|v lq Hfrqrphwulfv/ xqsxeolvkhg PLW Sk1G1 glvvhuwdwlrq1
^56` Uxgqhu/ Gdylg +4<<7,1 Fdvwh dqg Fdslwdolvp lq Frorqldo Lqgld= Wkh Qdwwxnrwwdl Fkhwwlduv/E h u n h 0
oh|= Xqlyhuvlw| ri Fdoliruqld Suhvv1
^57` Od Sruwd/ Udidho/ Ioruhqflr Orsh}0gh0Vlodqhv dqg Dqguhl Vkohlihu +4<<;,1 Frusrudwh Rzqhuvkls
Durxqg wkh Zruog/ plphr/ Kduydug Xqlyhuvlw|1
^58` Vzdplqdwkdq/ Sdgplql dqg M1 Mh|dudqmdq +4<<7,1 Wkh Nqlwzhdu Foxvwhu lq Wluxssxu= Dq Lqgldq
Lqgxvwuldo Glvwulfw lq wkh PdnlqjB% Zrunlqj Sdshu Qr1 459/ Pdgudv Lqvwlwxwh ri Ghyhorsphqw
Vwxglhv1
68^59` Wlpehuj/ Wkrpdv +4<:;,1 Wkh Pduzdulv= Iurp Wudghuv wr Lqgxvwuldolvwv/ Qhz Ghokl= Ylndv
Sxeolvklqj Krxvh1
^5:` Wrzqvhqg/ Urehuw +4<<7,1 Ulvn dqg Lqvxudqfh lq Yloodjh Lqgld/ Hfrqrphwulfd/Y r o 19 5+ 6 , /s s
4:40;71
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69Table 1: Firm Characteristics - Full Sample
Table of Means (Standard Deviations)
Direct Exporters Indirect Exporters
Experience/Age: Young Old Young Old
Community: GoundersOutsiders GoundersOutsiders GoundersOutsiders GoundersOutsiders
(1) (2) (3) (4) (5) (6) (7) (8)
A. Panel Data
  Individual Characteristics
     Age 6.27 7.02 13.10* 10.38* 2.33 2.19 7.19* 6.17*
(5.01) (4.63) (4.66) (3.60) (1.34) (1.39) (1.30) (0.41)
     Experience 1.76 2.06 7.68 7.41 -- -- -- --
(1.55) (1.58) (1.33) (1.30)
  Finance for Machinery (%)
     Bank Finance 33.56 39.02 47.78 48.24 20.43 11.04 25.00 0.00
(35.74) (37.24) (36.39) (42.64) (32.79) (27.35) (38.19)
   Investment & Exports
     Exports/Production 191.21 193.33 467.63* 273.31* 22.14 22.62 22.27 26.67
(250.41) (328.30) (439.42) (242.59) (21.99) (23.61) (29.59) (17.52)
     Capital stock 44.99* 27.76* 99.56* 38.15* 3.43 3.78 4.17* 1.39*
(58.45) (51.34) (85.14) (32.72) (3.56) (5.11) (2.62) (0.82)
     Capital-Export Ratio 0.61* 0.22* 0.38 0.24 -- -- -- --
(1.26) (0.27) (0.46) (0.28)
     % Production as Indirect Export 23.03* 15.21* 15.00* 0.00* 100.00 100.00 100.00 100.00
(33.80) (28.04) (31.09) (0.00)
Number of Observations 199 162 40 29 366 134 48 6
B. Cross-Sectional Data
     Starting Capital Stock 23.14* 8.03* -- -- -- -- -- --
(42.63) (10.43)
     % Vertically Integrated 15.07 7.69 -- -- -- -- -- --
     % Partially Vertically Integrated 47.95 30.77 -- -- -- -- -- --
Number of Observations 73 52
Note: Experience cut-off for Direct Exporters separating Young and Old is 5 years.
Age cut-off for Indirect Exporters separating Young and Old is 5 years.
Exports for  Direct Exporters, Production for Indirect Exporters and Capital Stock are measured in Lakhs of Rupees.
1 Lakh = 100000 and the exchange rate during the sample period was approximately Rs.27 to the dollar.
* denotes rejection of the equality of means for the two communities with greater than 95% confidence.Table 2: Export and Capital Stock Trajectories for Direct Exporters
Dependent variable: 
Gounders Outsiders Gounders Outsiders Gounders Outsiders Gounders Outsiders Gounders Outsiders
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Experience (Young) 0.411 0.471 0.335 0.422 0.364 0.306 0.141 0.161 -0.192 -0.260
(0.061) (0.078) (0.059) (0.057) (0.079) (0.099) (0.034) (0.047) (0.062) (0.063)
Experience (Old) 0.249 0.220 0.280 0.413 0.247 0.212 0.130 0.169 -0.146 -0.244
(0.044) (0.044) (0.050) (0.054) (0.036) (0.040) (0.025) (0.039) (0.051) (0.063)
Fixed Effects No No Yes Yes No No Yes Yes Yes Yes
Year Dummies Yes Yes No No Yes Yes No No No No
Constant 3.807 3.606 3.889 3.467 2.005 1.594 2.747 2.053 -1.121 -1.395
(0.194) (0.246) (0.141) (0.149) (0.204) (0.222) (0.077) (0.118) (0.148) (0.168)
R-squared 0.293 0.362 0.351 0.630 0.273 0.175 0.291 0.281 0.123 0.311
Box-Pearson Q Statistic 1.424 1.623 0.019 0.007 1.547 1.528 0.000 0.033 0.044 0.003
Number of observations 232 191 232 191 241 193 241 193 232 189
Note: The cut-off for Young and Old is specified as 5 years of direct export experience.
Robust standard errors in parentheses.
Q~X1
2 under H0: no serial correlation. The critical value above which the null is rejected at the 5 percent level is 3.84.
Columns 1-2: Export trajectory without fixed-effects.
Columns 3-4: Export trajectory with fixed-effects.
Columns 5-6: Capital stock trajectory without fixed-effects.
Columns 7-8: Capital stock trajectory with fixed-effects.
Columns 9-10: Capital-export ratio for the two communities.
ln(Exports) ln(Capital Stock) ln(Capital-Export Ratio)Table 3: Supporting Regressions for Direct Exporters
Dependent variable: 
Gounders Outsiders Gounders Outsiders Gounders Outsiders
(1) (2) (3) (4) (5) (6)
Experience (Young) -- -- -0.053 -0.157 -4.393 -5.509
(0.052) (0.060) (2.030) (1.853)
Experience (Old) -- -- -0.049 -0.180 -1.921 -3.412
(0.051) (0.061) (1.753) (1.178)
Starting capital 0.173 0.243 -- -- -- --
(0.060) (0.033)
Fixed Effects No No Yes Yes Yes Yes
Year Dummies No No No No No No
Constant -- -- -1.817 -1.867 30.587 26.103
(0.134) (0.160) (5.004) (4.499)
R-squared -- -- 0.016 0.180 0.081 0.187
Box-Pearson Q Statistic -- -- 0.000 0.007 0.017 0.000
Number of observations 33 20 239 191 239 193
Note: The cut-off for Young and Old is specified as 5 years of direct export experience.
Robust standard errors in parentheses.
Q~X1
2 under H0: no serial correlation. The critical value above which the null is rejected at the 5 percent level is 3.84.
Columns 1-2: Correlation of the slope of the export trajectory and the starting capital stock.
The slope is computed as the average of the difference in log(exports) from one period to the next, over the sample-period.
Columns 3-4: Capital-production ratio for the two communities.
Columns 5-6: Indirect exporting for the two communities.
% Prod. As Indirect Exports Export Slope ln(Capital-Prod. Ratio)Figure 1
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